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lation, A defective product will be replaced or repaired 
(at ARC discretion) when returned ‘to ARC, transportation 
prepaid, by an ARC authorized dealer or service agency. 
A statement establishing the date of installation must also 
accompany the defective unit. ° 2 

Aircraft Radio Corporation will reimburse an ARC author- 
ized dealer or service agency for labor charges and parts 
replacement incurred in the repair of defective products 
for a period of ninety days from date of original installa- 
tion. Request for payment (or credit} must be made by an 
authorized ARC dealer or service agency on an ARC sup- 
plied form, number 1888A (Warranty Service Report and 
Invoice). Such charges shall be billed at the authorized 
dealer or service agency normal shop labor rates. 

This warranty shail not apply to any ARC product which, 
in the judgment of ARC, has been repaired or altered in 
any way so as adversely to affect its performance or reli- 
ability or has been subject to misuse, negligence or acci- 
dent, This warranty is in lieu of all other guarantees or 
warranties expressed or implied. The obligation and re- 
sponsibility of ARC for or with respect to defective equip- 
ment shall be limited to that expressly provided herein and 
ARC shall not be liable for consequential or other damage 
or expense whatsoever therefor or by reason thereof. 

ARC reserves the right to make changes in design or 
additions to or improvements in its equipment without obli- 
gction to make such changes or to install such additions 
or improvements in equipment theretofore manufactured. 

ARC will make available repair components when re- 
quested by the authorized ARC dealer, using Form 1888A 
for these requisitions, 


LT 
+ information in this instruction book does not profess to include all the details of design, production, or variation: of the equipment, or to 
er oll the possible contingencies which may arise during operation, installation. of maintenance, 


ormation be desired, contect the Technical Services Depariment of Aircraft Redio Corporation, 


Should specicl problems arise or further 
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ARC TYPE C-59A CONTROL UNIT 


Figure 1-1. ARC Type 21A Automatic Direction Finder, Major Units 
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be used for position plotting, homing, aural reception of 
amplitude-modulated signals, and aural identification of 
keyed CW stations. The Type 21A operates in the fre- 
1750 kilocycles, divided into 
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quency range of 190 to 1 
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three bands as follows: 190 to 


1-2. UNITS. AND ACCESSORIES SUPPLIED. 





RS 


Figure 1-1 shows the major units of the Type 21A. 
Table 1—1 lists the quantity and type of units and acces- 
sories required for either a single or a dual Type 21A 
installation. Table 1~1 also includes the overall dimen- 
sions and weights of these units and accessories, where 
applicable. 


TABLE 1-1. UNITS AND ACCESSORIES 








Quantity per 
Installation 


Single 



















Overall Dimensions 
ARC (in) 
















I 2 Receiver* R-30A 20480 f 16.75 
1 | 2 | Loop | eas 18000 | 4 6% | 6% «| 43 
I 2 Control Unit’ | C-59A 20500 3% a 6d] UK Od] OT 
1 - Indicator )}  IN-12 17990 3% 34 30 0] Cl 
- 1 Indicator |  IN-13? 17730 3h 3% “% | 18 
- I Indicator IN-13A? 21950 3% 34 5% | 1.8 
1 2 Power Unit? | P-l4A 20490 | 4™4e 334 Tixe 5.0 
! 2 Mounting M-26" 18010. | This | 4!"e 9%. 0.5 
i 2 Mounting M-26A- 21660 | Phe | Ste | G832 0.6 
1 2 Mounting / M28 | 18350 | 1M | 3%e | Tie | 04 
1 2 Mounting | M-28A* 21650 | 1% 4% | Pie 0.6 
csp a rari ase ate ee se 
ACCESSORIES 
2 Loop Housing Kit‘ — 19050 | 2 rn i 0.8 
2 Antenna Cable Assy _ 17984" — a | ‘anes 0.3 
2 Antenna Cable Assy — 18637" | — | — | — 1.2 
2 Loop Cable Assy — 17985 — | — | a 0.4 
2 Insulator Assy“ — 19077 — — | — 0.03 
2 Sense Antenna Kit" — 19210 — | — — the 
- 1 | Connector _ 16210" — = | — 0.07 
- 1 | Connector a 16743" 22 a ee ee 
2 4 | Connector — 16115 — a 0.14 
1 - Connector — 14491 — — | — 0.G4 
1 2 Connector a 16742 —, | — — U.12 
1 2 Connector — 19062 — | =) | — 0.06 
1 1 | Instruction Book — — — — — — 





7 Tne R-30A, C-S9A, and P-14A are supplied in either a 14-solt or 28-volt model. 


2 The IN-13A, M-26A4, and M-28A may be 


supplied instead of the IN-13, M-26, and M-28, respectively. 


The dimensions and weight given are for Housing ARC-i7765, which is part of the kit. 
‘Antenna Cable Assembly ARC-17984, which is 7 feet long. and Antenna Cable Assembly ARC-38637, which is 14 feet long, are alternative components, 


Refer to paragraph 1-3 for further details. 


*Sense Antenna Kit ARC-19210 and Insulator Assembly ARC-i8077 are optional, Sense Antenna Kit AKC-19210 includes Insulator Assembly ARC-1HI77, 
but if a sense antenna other than ARC-192i0 is installed, Insulator Assembly ARC-i9077 is required tor proper installation. 
© ARC-16210 is used with IN-13 Indicalor and ARC-16743 is used with IN-13A Indicator, 


1 









atenna lead-in, unless Insula Assembly ARC-19077 

included as part of the supplied equipment. The feed- 
ough insulator should be vet lightweight, and 
ave a low capacitance. 

4. A suitable length of Mechanical Linkage ARC- 
6158 for remote-control tuning of the R-30A Receiver 
y the C-59A Control Unit. 

5. A headset, or other means of aural reception. 


6. A connection from pin J of the C-59A connector 
' the aircraft's panel-lamp rheostat, or equivalent, to 
ontrol the brilliance of the panel lamps in the C-59A. 


—4. SPECIFICATIONS. 

mary Power Requirements. The Type 21A requires 
# amperes at 27.5 volts de or 5.6 amperes at 13.75 
ots de, depending on the voltage rating of the equip- 
ent. (All required high-voltage a-c and d- voltages are 
pplied by the dynamotor-alternator of the P-14A; the 
put power requirements of the P-14A are included in 
e overall requirements stated. ) 


30A Receiver. 

‘EQUENCY RANGE: 190 to 1750 ke 

‘NING BANDS: 190 to 400 ke; 400 to 840 ke: 840 to 
50 ke 

SD SWITCHING: Electrical 

‘NING: Remote-controlled by C-59A Control Unit 
th interconnecting Mechanical Linkage ARC-16158 
ot supplied) 


NSITIVITY: 
Antenna MCW: 4 to 10 pv in series with 50-pyuf ca- 
pacitance through standard input 
cable of 100 guf for a 6-db S4.N/N 
output ratio. 

10 to 25 wv/meter for « maximum of 
2 degrees error and +2 degrees jitter 


Compass: 


Loop CW: 20 to 100 gv/meter for a 10-db 
S+N/N ratio (loop antenna rotated 
to obtain maximum pickup) 

Lnop MCW: 50 to 200 »v/meter for a 6-db 


S+N/N ratio (loop antenna rotated 
to obtain maximum pickup) 


BANDWIDTH eee ‘OFF RESONANCE, MODULATED 30 PER 
CENT AT 1000 cps): At 6 db, 1.6 to 2.8 kc (depending 





_on frequency, from’ 190. to.1750. kc); at 60 db, 4.2 to 


8.5 ke (depending on frequency from 190 to 1750 ke) 
A-F POWER ouTPUT: 300 mw into 300 ohms 
INTERMEDIATE FREQUENCY: 142. 5 ke 


P-14A Power Unit. 


DYNAMOTOR-ALTERNATOR INPUT: 26.5 volts dc, 2.2 
amperes; or 13 volts dc, 4.4 amperes (input voltage re- 
quired depends on voltage rating of equipment) 


DYNAMOTOR-ALTERNATOR OUTPUTS: 125 volts de, 100 
milliamperes; and 13 volts ac, 800 milliamperes, 
100(+3) cps 


1-5. DESCRIPTION OF UNITS. 


Receiver. The ARC Type R-30A Receiver is a super- 
heterodyne receiver covering the frequency range of 190 
to 1750 kilocycles in three bands. The desired band is 
selected through remote control of a band- ~switching 
motor operated by a switch located in the ARC Type 
C-59A Control Unit. The receiver is tuned remotely 
by the control unit through Mechanical © Linkage 
ARC-16158. 


For automatic direction finding, the R-30A uses both 
the sense and loop antennas. For other functions. the 
R-30A uses'cither antenna alone. Identification of keyed 
CW stations is accomplished by use of a beat frequency 
oscillator (BFO) which is included in the R-30A. The 
BFO is a hermetically sealed, transistorized subassem- 
bly, using an N-P-N silicon transistor. 


Subminiature “premium” type tubes and wired-in, re- 
placeable subassemblies are used in the R-30A, The 
i-f/a-f section is constructed on a hinged chassis. The 
tuning Capacitor is a five-section ganged variable capaci- 
tor constructed so that its capacitance decreases or 
a temperature rise. This tuning capacitor, operating wit 
fixed compensating capacitors, assures stable caine 
over a wide frequency range. There is a negligible change 
in sensitivity and selectivity over the temperature range 
of —55° C (—67° F) to +71° C (+159.8° F). The 
i-f section (tuned to 142.5 kilocycles) consists of three 
double-tuned transformers and two electron tubes. Fif- 
teen r-f transformers are used in the r-f section, five for 
each frequency band. All r-f and i-f transformers are 
preset in inductance, filled with nitrogen, and hermeti- 
cally sealed. 








compensating. tecchianis . The Sebifibehsating mech- 
anism, which corrects for aring errors caused by the 
aircraft’s structure, consists of a horizontal circular track 
whose elevation is adjustable by 14 screws. The screws 
are spaced around the track at 30° intervals, except in 
the forward and aft 30° sectors where they are spaced 
15° apart. The adjustment of track elevation varies the 
position of a gear on the loop shaft with respect to a 
driving gear feeding the synchro transmitter to correct 
for the error pattern of the particular aircraft. 


The antenna portion of the loop is a coil of several 
widely spaced turns of wire wound on a flat ferrite core. 
The high permeability of the ferrite core concentrates 
the r-f field in the loop coil. As a result, the sensitivity of 
the ferrite loop is equal to that of air-core loops that are 
many times larger. The antenna terminations are con- 
nected to three coaxial slip rings made of etched, copper- 
clad phenolic and plated with nickel and rhodium. The 
slip ring wiping contacts are of gold alloy. 


The loop antenna is driven by a miniature, two-phase 
induction motor; its relative bearing is synchro-trans- 
mitted to the ARC Type IN-12, IN-13. or IN-13A Indi- 
cator, Friction losses are kept at a minimum by the use 
of bail bearings for all shafts and gear trains in the loop. 
The antenna is covered with a glass dome and hermeti- 
cally sealed, Glass-to-metal seal connectors ure used for 
the input and output connections. Loop Cable Assem- 
bly ARC-17985 is used as part of the tuned loop circuit. 


Control Unit. The ARC Type C-59A Control Unit is an 
edge-lighted plastic panel, console-type control assem- 
bly for the Type 21A. It includes a tuning crank, @ tun- 
ing meter, a primary power on-off switch and volume 
contro! (VOL), a band selector switch {MC BAND). 
a function selector switch (COMP-ANT-LOOP), u 
switch for controlling loop rotation (LOOP), and a beat 
frequency oscillator switch (BFO). 


The tuning crank is used for remote tuning of the R-30A 
Receiver; the tuning meter provides a visual indication 
of the accuracy of the tuning. The VOL control is a dual! 
potentiometer and switch combination. The switch con- 
trols the application of the primary voltage to the Type 
21A. One of the potentiometer sections is used as an 
audio gain control, while the other is used as an r-f sensi- 
tivity control. 


of the R-30A Receiver. This motor is geared th 
4000:1 gear train to a six-gang wafer switcly in’ 
section of the receiver. 


The COMP-ANT-LOOP switch is a a thressgositien ro- 
tary switch. When this switch is in the COMP position, =~ 
both the loop and sense antennas are used and the Type" 
21A functions as an automatic direction finder; also, the 
loop and modulating circuits of the R-30A are ener- 
gized, full ave is switched in, and the VOL control regu- 
lates the audio gain. When the COMP-ANT-LOOP 
switch is in the ANT position, only the sense antenna is 
used and the R-30A functions as a low-frequency range 
receiver. Under this condition, the loop and modulating 
circuits of the R-30A do not operate and the VOL con- 
trol functions as an r-f sensitivity control to eliminate the 
ave action. The removal of ave permits the detection of 
small changes in signal strength for low-frequency range 
navigation. The LOOP position of the COMP-ANT- 
LOOP switch is used when it is desired to use only the 
loop antenna for reception. This position permits the 
Type 21A to be used as a manual direction finder, or 
allows the loop antenna to be used instead of the sense 
antenna for radio range reception during heavy static 
conditions, 


The LOOP switch is used to electrically position the loop 
antenna when the COMP-ANT-LOOP switch is in the 
LOOP position, When the COMP-ANT-LOOP switch 
is in the COMP position, the LOOP switch is used 
to determine whether the indicator reading is produced 
by a reliable signal. The LOOP switch is a spring- 
loaded, double-throw. center-off toggle switch. When 
actuated, a test voltage is applied to the loop amplifier 
of the R-30A to drive the loop in the direction in which 
the switch is held (lett or right). This test voltage over- 
rides the signal circuits, so that when the LOOP switch 
is held to the left or right. the loop and indicator pointer 
ure rotated independent of the received signal. To check 
whether the indicutor reading is reliable, the LOOP 
switch is held in either position to rotate the loop antenna 
away from its original bearing. When the LOOP switch 
is released. the Joop antenna and indicator pointer will 
return io their original positions if the receiver signal is 
adequate and the indicator reading reliable. This test 
ussures the operator that the ADF is operating properly, 
and that the received signal is strong enough to dupli- 
cate the indicator reading whether approached from a 
clockwise or counterclockwise direction. 


The BFO switch controls the operation of the beat fre- 
quency oscillator included in the R-30A, When the BFO 
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adicators. The ARC ‘Type IN-12 Indicator. is 
ietically sealed, synchro-driven instrument. The indi- 
ator pointer shows the angular position of the synchro 
ransmitter in the loop, which is the bearing of the in- 
oming signal relative to the aircraft’s heading. The in- 
icator is indexed every 45° near the rim of the dial, 
‘ith an oversize index mark at the 0° (heading) posi- 
on. The dial of the IN-12 is graduated every 2°, with 
1ajor graduation lines every 10° and with every 30° 
raduation indicated by a numeral. The dial may be 
ositioned manually by rotating the east-west variation 
nob (marked VAR.) on the front of the IN-12. The 
idex marks, dial numerals, 10° graduation lines, and 
ointer are coated with a green phosphorescent material. 


he ARC Type IN-13 and IN-13A Indicators are simi- 
r to the IN-12 Indicator except that each contains two 
nchros and two pointers for dual ADF operation. 
ither the IN-13 or the IN-13A may be used in a dual! 
DF installation, though it is also possible to use two 
!-12 Indicators instead. In the IN-13A, the ground 
ids of the two synchros are connected to separate ter- 
nals on the connector, while in the IN-13 they are 
nnected together to one terminal; therefore, though 
erchangeable functionally and physically, different 
nnecting plugs and wiring are required. 


wer Unit. The ARC Type P-14A Power Unit is pri- 
rily a dynamotor-alternator and filter assembly which 
plies all a-c and d-c voltages (except primary power) 
uired for operation of the Type 2] A. The dynamotor- 
rnator furnishes 125 volts de for the R-30A Re- 
er, and 13-volt, 100-cycle ac power to energize the 
» motor, the balanced modulator in the receiver, and 
synchro system, It operates from the aircraft’s d-c 
aly and is speed-regulated for frequency control. The 
r circuit for the high-voltage d-c output is a capacitor- 
it filter employing two chokes in series and two ca- 
tors in parallel at its output. A choke-input filter 
‘esses noise and transient voltages from the air- 
‘s primary power source, and an additional choke 
tes the electron tube filaments in the receiver from 
{ynamotor-alternator, ; 


P-14A requires an ARC Type M-28 or M-28A 
ating for installation. All input and output connec- 







oop Housing Kit ARC-19050, Loop Housing Kit AR 
19050 consists of a streamlined, anti-static, semi-ri 
~ housing and the hardware parts required to install the 

housing over the L-11 Loop. The housing protects the Si 
L-11 and reduces wind drag. It has a conductive 
to bleed off static charges. 


Mountings. The ARC Type M-26 or M-26A Mounting. 
is used for mounting the R-30A Receiver and the ARC 


Type M-28 or M-28A Mounting is used for mounting 
the P-14A Power Unit. Each mounting is equipped with 
two nut and link arrangements which engage cone- 
shaped studs on the R-30A and P-14A to secure the © 
units in place. The M-26 and M-26A, and the M-28 and 
M-28A, are interchangeable functionally but not physi- 
cally because of different overall and mounting dimen- 
sions. 


Accessories. The accessories supplied with the Type 
21A consist of a sense antenna kit and a feed-through 
insulator assembly as optional equipment, two cable as- 
semblies, and five connectors for the interconnecting 
wiring. Either Antenna Cable Assembly ARC-17984 or 
Antenna Cable Assembly ARC-18637 is used to con- 
nect the sense antenna to the R-30A Receiver, Antenna 
Cable Assembly ARC-17984 is a 7-foot length of RG- 
62/U coaxial cable terminated at each end with a UG- 
260/U connector. Antenna Cable Assembly ARC- 
18637 is a 14-foot leneth of RG-114A/U coaxial cable 
terminated at each end with an ARC-18767 connector. 
ARC-17984 is much smailer in diameter than ARC- 
18637, and being half the length, is much lighter in 
weight. In their individual finished lengths, each cable 
assembly has a capacitance of 100 ppf. =5 pf. 


A special feed-ihrough insulator assembly, ARC-19077, 
is available as an optional part for coupling the sense 
antenna through the skin of the aircraft to the sense an- 
tenna cable assembly. It is desirable that this fitting, or 
its equivalent, be used to retain the electrical charac- 
teristics of the sense antenna cable assembly, The insula- 
ior assembly may be supplied sepurately or as part of 
Sense Antenna Kit ARC-19210. Sense Antenna Kit 
ARC-19210 includes all the purts necessary for con- 
structing and installing a sense antenna. 


Loop Cable Assembly ARC-17985 is a 20-foot length 
(approximate) of specially designed. shielded cable 
terminated at one end with an ARC-14599 connector 
and on the other end with an ARC-12371 connector. 
The cable itself has been designed to have a specified 
inductance and capacitance and therefore may vary 
slightly in length, It is used as part of the tuned loop cir- 
cuit, and for this reason iis length must not be altered. 

















graphs of this section, but consideration should be given 
to the following when planning the installation: 


The available installation area and the dimensions of 
the unit. Unit outline dimensions are shown in Figures 
2-1 through 2-15. Compare the installation area under 
consideration with the applicable outline dimensions. 
Locate the units so that they are accessible for inspec- 
tion and maintenance, and in an area free from excessive 
vibration, heat, and noise-generating sources. 


The location of the R-30A Receiver, C-59A Control 
Unit, and P-14A Power Unit, The R-30A should be in- 
stalled reasonably close to the C-59A to avoid the use 
of an excessive length of mechanical linkage. The C-59A 
should be installed within convenient view and reach of 
the operator. The P-I4A may be installed at any con- 
venient location. Allow sufficient clearance on all sides 
of the R-30A and P-14A for shock-travel and ventila- 
tion, and sufficient space in front of each of these com- 
ponents to permit easy removal from their mountings. 
Enough space should be available to permit cable and 
external wiring connections to be made, and the cable 
and wiring should be arranged so as not to restrict shock- 
mount travel. 


The location of the IN-i2. IN-13, or IN-13A_ Indi- 
cator, These units should be shock-mounted or installed 
ona shock-absorbing panel ond should be located within 
convenient reach and view of Cie operator 


The location and installation of the L-i1 Leop, The 
L-11 may be mounted on either the top or bottom of the 
aircraft, but should be locuted as near the center line of 
the aircraft us possible, Consideration should also be 
given to keeping the loop away from other antennas and 
structural members which may cause distortion of the 
radio field pattern. A special installation procedure for 
the loop housing is required (refer to paragraph 2-9). 
Because the length of Loop Cable Assembly ARC- 
17985 is critical and cannot be altered, the distance be- 
tween the L-11 and the R-30A must not excced the ap- 
proximate cable Jensth of 20 fect, 


The characteristics of the sense anrenna. In practice 
it is difficult to achieve optimum antenna arrangements 
on any but the largest aircraft, and even there certain 


ADF will vary with each particular type of aircraft. Spe- 
cific installation instructions are described in other para-. 







will often ae Scoptable results. The balanced T 
antenna is preferred to the inverted L because it is not 
responsive to horizontally polarized transmissions. This 
response to horizontal radiation is undesirable where 
accurate indications of over-station position are re- 
quired. The flat-top portion of the antenna should not 
be less than 12 feet in length. A length up to 20 feet will 
result in increased performance. The average clearance 
between the antenna and the skin of the aircraft should 
be 10 inches or more. When used with a T antenna, the 
Type 21A permits accurate orientation on low-frequency 
radio ranges through the use of “builds” and “fades,” as 
well as providing accurate “cone of silence” indications. 


The location of the sense antenna feed-through insu- 
lator. Depending on the location of the sense antenna, 
the feed-through insulator for the sense antenna should 
be mounted on either the top or bottom of the aircraft, 
as near the mid-point of the aircraft as possible. 


The length of the loop and sense antenna cables. The 
loop cable assembly supplied is approximately 20 feet 


_ long and functions as part of the tuned loop circuit. /ts 


length must not be altered. The cable may be coiled if the 
distance between the R-30A and L-11 does not require 
the full extended length. The sense antenna cable is 
supplied in either a 7-foot or 14-foot length. (Where 
extremely short runs are encountered, it may be more 
convenient to fabricate a 342-foot section of RG-58/U 
cable Jocally. although no performance advantage would 
result.) Euch of the sense antenna cables haus a capaci- 
tance of 100 ppef. To maintain proper antenna tuning, 
the length of these cables should noi be altered. The 
7-foot cable is preferred because of its lighter weight. 
fiexibility, and ruggedness. 


2—2. INSTALLATION OF R-30A RECEIVER AND 
M-26 OR M-26A MOUNTING. 

Installation dimensions for the R-30A Receiver installed 

on the M-26 or M-26A Mounting are shown in Figures 

2-1 and 2-2. Installation dimensions for the M-26 and 

M-26A are shown in Figures 2-3 and 2-4. The surface 

used for installing the M-26 or M-26A may be drilled 
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Figure 2-1; if the M-26A is used, eight ‘holes’ are 1 
quired (see Figure 2-2). The area oe these 
holes should be clean, bare metal. 





Step 2. For the M-26, insert the screws ibca the’ 


top of each vibration mount, curve the two flexible 
ground straps, and thread the end of the adjacent screw 
through the hole in each strap, For the M-26A, the flexi- 
Sle straps are already in position and the mounting holes 
are on the base plate of the mounting. Place the mount- 
ing in position and secure. 


Step 3, Loosen the knurled thumbnuts on the front 
of the mounting so that the links point down. Slide the 
R-30A Receiver onto the mounting. Press down near the 
front of the receiver, rotate the links so that their holes 
engage the conical studs, and tighten the thumbnuts. 


2-3. INSTALLATION OF C-59A CONTROL UNIT. 


Installation dimensions for the C-59A Control Unit are 
shown in Figure 2-5. The C-59A js designed for installa- 
tion on a Standard console panel. It is secured to the 
console by means of four Dzus fasteners. Installation dia- 
grams for custom control parts which duplicate the func- 
tion of the C-59A are shown in Figures 2—6, 2-7, and 
Z—8. 


i—5. INSTALLATION OF IN-12, IN-13, OR 
IN-13A INDICATOR. 
xcept for a difference in depth. the IN-12, IN-13, and 
N-13A Indicators have the same installation dimen- 
rons (see Figures 2-9 and 2-10). The indicator should 
%¢ instulled on a shock-absorbing panel, or should be 
nock-mounted. It may be mounted cither from the front 
ior rear of the panel, using three + 8-32 screws. The 
yength of the knob shaft may be adjusted for different 
)msirument panel thicknesses, To adjust the length of the 
: haft, loosen the forward setscrew in the shaft coupling, 
Jrosition the shaft as desired, and retighten the setscrew. 


le 
| 


Caution 

‘ Indicators of the ID-90 series, and similar types 
’ not designed for operation on 13 volts, 100 
cycles, must not be substituted for the IN-12, 
. IN-13, or IN-13A Indicator, The ID-250 RMI, 
‘ however, may be used with the ARC Type 21A 
4 ADF providing a 26-voit 400-cycle supply is 
) used for the indicator and the transmitter syn- 
} chro in the L-11 Loop. 











-28°01 28A Mounting are shov nin % 
12-1: nstallation dimensions for ti a 


To install Insulator A combly ARC-19077, the sense 
antenna feed-through insulator, proceed as follows (see 
Figure 2-15): 


Step 1. If necessary, place a doubler at the feed- 
through insulator location to provide a total thickness of 
at least 0.040 inch. 


Step 2. Drill a %-inch hole through the doubler and 
the aircraft skin, 

Step 3. Mount the connector in the hole using the 
formed washer and the hexagon nut. 

Step 4. Slide the cap assembly over the antenna 
lead-in. Place the lead-in through the cross-hole in the 
terminal of the receptacle and solder so that the lead-in 
is aligned with the center of the receptacle. 

Step 5. Cut off the excess lead-in wire. Screw the 
cap assembly on the receptacle. 


2-7. INSTALLATION OF SENSE ANTENNA. 
The sense antenna may be made from Sense Antenna Kit 


_ARC-19210. General installation requirements are dis- 


cussed in paragraph 2-1 and are shown in Figure 2-15. 
Actual installation requirements will vary with each type 
of aircraft. The use of T and L antenna types for the 
sense antenna is also discussed in paragré sph 2-1. For 
best over-station reversal, a symmetrical T type antenna 
located near the center of the airplane is preferred. An 
ideal sense antenna is approximately 20 feet long and 
spaced an average distance of 10 inches from the skin 
of the airplane. Shorter antennas, though less effective, 
will provide satisfactory operation. 


Meterial Supplied. Sense Antenna Kit ARC-19210 in- 
cludes the following: 


Ory Description ARC Part No. 

2 Insulator 12243 

4 Thimble 12324 

I Spring 12413 
30 ft Antenna Wire 12447 

1 Lead-in Insulator Assy 19077 

2 Shackle, Cable 19357 

1 Connector 19356 
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the loops 
other by at least 3 feet. 
2-9. INSTALLATION OF HOUSING KIT 

ARC-19050. 

General. The procedure required to install Housing Kit 
ARC-19050, after the L-11 Loop has been installed, 
will depend on the contour of the surface on which it 
will be installed. The housing, ARC-17764, should be 
mounted over the L-11 as far rearward as possible. If 
the housing is to be installed on a flat surface, cut and 
trim it just up to the bottom edge of the tapeline. Do not 
cut into the tape, as insufficient material will be left to 
permit proper attachment of the housing. If the housing 
is to be mounted on a curved surface, it must be cut to 
conform to the contour of the mounting surface. The 
height of the housing should be reduced as much as pos- 
sible, consistent with the installation requirements, but 
without cutting into the tape. In general, the cutting line 
will be tangent to the tape at two points; usually, the 
front and rear. The tape may be removed after the hous- 
ing has been trimmed to its final shape. 


Material Supplied. Housing Kit ARC-19050 includes 
the following: 


Oty Description ARC Part No. 
1 Housing 17764 
8 Bracket 19039 
] Gasket 18744 
8 Screw 8813 
1 Tube, Pliobond No, 30 Cement 8818 
1 Installation Instructions — 


installation Procedure. The following is the recom- 
mended method for marking the housing to determine 
the portion to be removed, and for installing the housing 
and the other parts of the housing kit. 


Step 1. Locate the housing over the L-11, as far 
rearward as the L-11 will permit, with the major axis of 
the housing parallel with the line of jlight. Then move 
the housing straight forward 34 inch (to provide clear- 
-ance for the rubber gasket which will be installed later) 
and support it to prevent rocking (see Figure 2-17). 
Mark the positions of the forward and aft ends of the 
housing on the airplane skin. 


PPO 
and rear of the housing, and the temporary supports. 
Step 3. Using a ‘saw, or”  duck-bill ‘tin snips, and a 
file, cut and trim the housing just up to the scribed line. 
Do nok cutinty the ltabe eee i 


Step 4. Hold the fitted housing i in place over the L-11 
Loop, centrally located (sideways) over the L-11 Loop 
mounting flange with its major axis parallel to the line 
of flight, and with its forward and aft ends at the posi- 
tions marked in Step 1 of this procedure. 








Step 5. Draw an outline of the housing on the air- 
plane surface. 


Step 6. Remove the housing and select five or six 
locations for installing brackets ARC-19039, as shown 
in Figure 2-18, 


Step 7. The screws necessary for attaching the 
brackets to the skin of the airplane are not supplied; 
however, #6 screws are recommended. Drill the re- 
quired number of holes of the proper size in the airplane 
skin %4 inch in from the housing outline (see Figure 
2-18). Install each bracket with its drilled hole placed 
against the mounting surface and the vertical portion of 
the bracket parallel to the housing outline on the air- 
plane. Washers or plate nuts may be placed inside the 
airplane to provide stress distribution. 


Step 8. Mark a hole-center extension line outward 
from the brackets on the skin of the airplane (see Figure 
2-19) so that the bracket-hole locations will be apparent 
when the housing is in place. 


Srep 9, Replace the housing. and using these exten- 
sion lines as a guide, mark vertical lines on the housing 
at each of the bracket locutions {see Figure 2-19). 


Step 10. Cross-mark each of the vertical lines on the 
housing at a point %-inch from the airplane skin; this 
dimension allows for the thickness of the formed rubber 
gasket. ARC-18744 (see Figure 2-19). 


Step J]. Remove the housing and drill 0.144-inch 
(=27 drill) holes at the marked Jocations, 


Step 72, Using the Pliobond No. 30 Cement, cement 
the gasket, with its flange on the outside of the housing, 
o the housing, making sure that the rim of the housing 
is well-seated in the groove of the gusket; also, cement 
the butted ends of the gasket. To insure proper adhesion 
and seating of the housing and gasket, complete the in- 
stallation of the housing as described in Steps 13 and 14 
before the cement is thoroughly dry. 
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PP. 
lying sufficient: pressure to the surface of the housing 
» make it fit: cl Ce the mounting surface, tighten 





the es is belly-mounted, drill 
vo %e-inch holes i in the housing for moisture drainage, 
ne at the lowest point when the airplane is in normal 
osition on the ground, and one on the centerline about 
% inches from the rear. 


-10. INTERCONNECTION OF UNITS. 
iterconnection diagrams for single and dual Type 21A 
stallations are shown in Figures 2—20, 2-21, and 2-22. 
he interconnecting wiring harnesses are fabricated from 
dividual wires and the connectors supplied. Note that 
e connections of certain pairs of wires shown on the 
terconnection diagrams are determined by the relative 
ysitions (top or belly) of the loop and sense antennas. 
he procedure required to install the mechanical linkage 
described in paragraph 2-11. 


-11. INSTALLATION OF MECHANICAL LINKAGE, 
suitable length of Mechanica! Linkage ARC-16158 
required between the C-59A Contro] Unit and the 
-30A Receiver for remote tuning of the R-30A. Neither 
e assembly nor the detail parts are supplied as part of 
e ARC Type 21A, but the parts are available for field 
drication. (Assembly insiructions are included with 
echanical Linkage Tool ARC Type W-10. This tool 
rilitates the fabrication of the mechanical linkage and 





Step 3. Turn the ky rai until the reference line 
just to the right of the high-frequency end of the dial is 
aligned with the fiducial line. 


Step 4. Reconnect the mechanical linkage. 


Step 5. In order to minimize the effects of backlash 
in the cable, which sometimes occurs when the align- 
ment is made at the capacitor stop, accurately tune in a 
station of known frequency in any one of the three bands, 
or use a signal source of known frequency and tune to 
the signal. 


Step 6. Taking care not to disturb the receiver tuning 
of Step 5, disconnect the mechanical linkage at either 
the receiver or control-unit end, 


Step 7. Set the frequency dial to the exact reading of 
the signal source frequency. 


Step 8. Taking care not to disturb the setting of the 
frequency dial, or the receiver tuning, reconnect the me- 
chanical linkage. 


Step 9, Test the comparative tuning accuracy of the 
control unit and receiver by tuning in several stations 
of known frequency across the band, or by using another 
source of known frequencies. If the accuracy of the dial 
readings as compared to the signal frequencies differs by 
more than the width of one frequency-dial division line 
(approximately “x inch), repeat Steps 5 through 8. 














ARC TYPE M-26 
MOUNTING 
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PLUG REMOVAL 


MECHANICAL LINKAGE 
5° MIN BEND RADIUS 










NOTES: 
1, ALL DIMENSIONS ARE IN INCHES. 
2. HEAT DISSIPATION: 38 WATTS. 
3. WEIGHT: 7,0 LB INCLUDING MOUNTING. 








TPIs83 
Figure 2—1. ARC Type R-30A Receiver with ARC Type M-26 Mounting, Outline Dimensions 
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2. HEAT DISSIPATION: 38 WATTS. 
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Figure 2-2. ARC Type R-30A Receiver with ARC Type M-26A Mounting, Ouiline Dimensions 
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166 DIAMETER : 
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NOTES: 
|. ALL DIMENSIONS ARE IN INCHES. 
2.WEIGHT: 0.5 LB. 


TP1387 
Figure 2-3. ARC Type M-26 Mounting, Ouiline Dimensions 
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NOTES: = 


1. ALL DIMENSIONS ARE IN INCHES. 
2.WEIGHT: 0.6 LB. 
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Figure 2-4. ARC Type M-26A Mounting, Outline Dimensions 
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PLUG. REMOVAL 


192 





28 
3 
‘6 . MECHANICAL LINKAGE 
5" MIN BEND RADIUS 
NOTES: 


|, ALL DIMENSIONS ARE IN INCHES. 
2. HEAT DISSIPATION: 2.5 WATTS. 
3. WEIGHT: 1.6 LB. 


Figure 2-5. ARC Type C-59A Control Unit, Outline Dimensions — 
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Figure 2~6. Panel Mounting Dimensions for Installation of Dial Gearing 
Unit and Mask in Custom Control Panel 
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NOTES: 
1. ALL DIMENSIONS ARE IN INCHES. 





TPII9S 
Figure 2-7. Panel Mounting Dimensions for Installation of Tuning Meter in Custom Control Panel 
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NOTES: 
1, ALL DIMENSIONS ARE IN INCHES. 






TP1SST 
Figure 2-8. Panel Mounting Dimensions for Installation of Function Switch in Custom Contro! Panel 
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NOTES: 
, ALL DIMENSIONS ARE IN INCHES. 


2. WEIGHT: 1.3 LB. I 
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TP1399 


Figure 2-9. ARC Type IN-12 Indicator, Outline Dimensions 
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TPiaol 
Figure 2-10. ARC Type IN-13 ond IN-13A Indicators, Outline Dimensions 
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1, ALL DIMENSIONS ARE IN INCHES. 
2. HEAT DISSIPATION: 37 WATTS. 
3. WEIGHT: 5.4 LB INCLUDING MOUNTING. 
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NOTES: 


1, ALL DIMENSIONS ARE IN INCHES 
2-HEAT DISSIPATION: 37 WATTS. 
3. WEIGHT: 5.6 LB INCLUDING MOUNTING. 





TP1S05 
Figure 2—12. ARC Type P-14A Power Unit with ARC Type M-28A Mounting, Outline Dimensions 
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NOTES: 
|. ALL DIMENSIONS ARE IN INCHES. 
2. WEIGHT : 0.4 LB. 
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Figure 2-13. ARC Type M-28 Mounting, Outline Dimensions 
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NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, 
2. WEIGHT: 0.6 L®. 





TP1409 


Figure 2-14. ARC Type M-28A Mounting, Outline Dimensions 
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OETAIL 
SHORT 








ARC~i2324 
“ ARO-18357 


ASSEMBLY 


AIRCRAFT SKIN 






CAP 
ARC ~ 19074 


UT 
(PART OF ARC-I9073) 


WASHER 
ARC-2654 


CONWECTOR 
ARC-19073 


OF WRAP AROUND THIWBLES AMD INSULATORS . USE AN ADDITIONAL 
WIRE "8" TO GIVE DOUBLE WRAPPING. ee 
DETAIL "B 





DETAIL “C™ 


NOMINAL LENGTHS OF WIRE ARE FURNISHED WITH KIT. (ADDITIONAL WIRE MAY BE 


ORDERED SEPARATELY IN BULK.) 

ALL WIRES ARE #18 SOLID, COPPER-CLAD STEEL. 

SEE DETAIL ‘‘C’”’? FOR INSTALLATION OF INSULATOR ASSEMBLY; SCREW ON CAP AFTER 
SOLDERING. 

USE SCREWS AND NUTS FURNISHED TO FASTEN ANTENNA MASTS TO AIRCRAFT, 
LOCATE VERTICAL SECTION OF ANTENNA AS NEAR THE CENTER OF THE HORIZONTAL 
SECTION AS POSSIBLE. 

ADJUST TENSION FOR 3/4-INCH SPRING DEFLECTION: THAT IS, WHEN COMPRESSED, 
COIL SPRING LENGTH IS 2-5/16 INCHES. 

SENSE ANTENNA KIT ARC-19210 CONSISTS OF THE FOLLOWING: 


ARC PART NO. DESCRIPTION QUANTITY 
12243 INSULATOR 3 
12324 THIMBLE 4 
12413 SPRING 1 
12447 ANTENNA WIRE 30 FT. 
19077 ee INSULATOR ASSEMBLY I 
19357 SHACKLE, CABLE 2 
19356 CONNECTOR 1 





TPRid11 


Figure 2-15. Sense Antenna Kit ARC-19210, Installation Diagram 





OUTLINE OF HOUSING 
ARC-I7764 





| 
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; AIRCRAFT / 


ALLOW 2%p FOR | 
eee ee 
PLUG REMOVAL 





of | ' ALLOW 2% FOR 
1 ‘ 
——__~ 


HOLE IN SKIN 


PLUG REMOVAL | 
age OF AIRCRAFT | 





187 DIAMETER 
4 MOUNTING HOLES 
NOTES: 
1, ALL DIMENSIONS ARE IN INCHES. 
2. HEAT DISSIPATION: 5 WATTS. 
3. WEIGHT: 4.5 LB. 





THIAIS 


Figure 2-16. ARC Type L-77 Loop, Outline Dimensions 
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SCRIBE LINE ON HOUSING WITH DIVIDERS 

wate SET TO 1 5/g INCHES, THEN CUT TO LINE 

c™ CLAMP (NOTCH 

HOUSING IF REQUIRED) 
ULTIMATE LINE OF CONTACT 
BETWEEN MOUSING AND AIRPLANE 










Tr1415 
Figure 2-17. Fitting Housing ARC-17764 to Mounting Surface 


LOCATE 4S CLOSE AS POSSIBLE TO L-lI 


HOLE-CENTER 

EXTENSION LINE 

(STEP 6, PAR2-8) OUTLINE OF HOUSING 
MARKED ON AIRPLANE 


MAJOR AXIS OF HOUSING 
AND LINE OF FLIGHT 


INSTALL EITHER) BRACKET ON WEL0R 
ARIS OF MOUSING, OF INSTAL( 2 BRECAETS 
4S SHOWN BY OOTTED OUTLINE 





Teal? 


Figure 2-18. Locction of Mounting Brackets for Housing ARC-17764 








REFER TO STEP 9, PaR.2-9 


REFER TO STEP !0, PAR. 2-9 REFER TO STEP 8, PAR.2-9 





TPI4ig 
Figure 2-19. Location of Mounting Holes on Housing ARC-17764 
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r ma er UNITS. 
* FOR DUAL INSTALLATION USING IN-13 INDICATOR, SEE 


TED BETWEEN THE R-30A RECEIVERS AND C-59A - 


\. PIGURE 2-21. 


L. 


FOR ALL UNMARKED WIRES, USE NO. 20 STRANDED, TINNED 
COPPER, FIBER-GLASS INSULATED. FOR WIRES MARKED 
*—_NO, 16—” 
GLASS INSULATED. FOR LEADS MARKED -@- , USE NO. 20 
SOLID, TINNED COPPER WIRE WITH BRAIDED SHIELD. 


FOR PROPER GROUNDING, THE AIRCRAFT SURFACES TO 
WHICH MOUNTINGS OR UNITS ARE ATTACHED MUST BE 
CLEAN, BARE METAL. 


FOR SINGLE ADF INSTALLATION INTERCONNECTION 
DIAGRAM, SEE FIGURE 2-20. 


CONNECTIONS ARE SHOWN FOR BELLY-MOUNTED LOOP AND 

SENSE ANTENNA. 

INTERCHANGE CONNECTIONS AT UNITS NOTED AS FOLLOWS: 
POWER CONTROL 


UNIT UNIT INDICATOR 
(A) TOP LOOP, BELLY F&G — B & C (SYSTEM #1) 
ANTENNA E & F (SYSTEM #2) 
(B) BELLY LOOP, TOP F&G M& L — 
ANTENNA 
{C) TOP LOOP, TOP — M&L B& C (SYSTEM #1) 
ANTENNA E&F (SYSTEM #2) 


A SECOND IN-13A MAY BE PARALLELED WITH THE INDICATOR 


SHOWN IF DESIRED. 


LV- SOURCE AT LOOP CONNECTOR P5 SHOULD BE CONNEC- 
TED TO GROUND AT THE SAME POINT AS POWER UNIT 41. 
LV- SOURCE AT LOOP CONNECTOR P12 SHOULD BE 

ar TO GROUND AT THE SAME POINT AS POWER 
UNIT #2, 


RUN SEPARATE WIRES FROM GROUND AT LOOP CONNECTOR 
TO INDICATOR AS SHOWN. WIRES MAY BE SECURED TO 
GROUND UNDER PLUG CLAMPING SCREWS AT LOOP. 











USE NO. 16 SOLID, TINNED, COPPER, FIBER- 


IF OTHER ANTENNA LOCATIONS ARE USED, 
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Figure 2-22, Dual ARC Type 21A Installation Using 
IN-13A4 Indicator, interconnection Diagram 
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the radio sign be checked every 15°, with respect to the th 


the error does not exceed +25°. The compensating 


screws are located on the bottom of the L-11 Loop to 


permit adjustment with the loop installed in the airplane. 
There is no correction when the adjustment screws are 
set to their mid positions. 


Two methods of loop compensation are described in the 
following paragraphs. One method is performed, with 
the loop installed and the airplane on the ground, by 
turning the airplane to a series of predetermined head- 
ings relative to a suitable ground station and adjusting 
the loop compensation screws during the procedure. The 
location chosen for this method should be well-clear of 
buildings, overhead or underground conductors, or other 
possible reflecting objects. The results obtained in this lo- 
cation should be checked by selecting a second location 
and verifying that similar results are obtained. For maxi- 
mum accuracy, compensation should be accomplished on 
a frequency in the band where maximum accuracy is re- 
quired. Jn any case, ground compensation should be veri- 
fied by a flight check, preferably using the same signal 
source as that used for ground compensation. 


The other method consists of collecting error data dur- 
ing flight, calculating from the data the adjustments re- 
quired, and setting the loop compensation screws ac- 
cordingly. Two types of flight patterns suitable for col- 
lecting the error data are described. 
The following precautions should be taken with regard 
to compensation procedures: 

1. Do not attempt compensation during the period 
starting two hours before sunset and ending two hours 
after sunrise, because during this period sky waves from 


distant stations may introduce errors or bearing fluctua- 
tions. 


2. In making flight checks or measurements, select a 
calm day in order to obtain accurate readings of the 
indicator. 

3. During flight, take the radio station bearings only 
when the aircraft is in level flight. Avoid disturbing the 
directional gyro (DG) unnecessarily by making all turns 
uniform and gradual. 

Nete 
Since the loop compensation procedure requires 
operotion of the Type 21A, paragraphs 3-1] 
through 3-6 should be reviewed before pro- 
ceeding. 


it is. necessary, that the apparent direction of arrival of 










vision is made to compensate for such errors, riding. 











ae += 


e may be determined by means of 
; system such as the ARC Type _ 
tse Director, or by setting a transit - 

$s On top of the aircraft and sighting on a fixed 
object’ ‘at least 1000 feet distant from the aircraft. The 
station ‘selected should provide a strong, clear-channel 
signal, and normally should provide good, non-fluctu- 
ating bearing indications. A flight check of the compen- 
sation adjustments should be made using cither one of 
the flight procedures described later in this section. Pro- 
ceed as follows: 





Step 1. Locate the airplane in an area which is clear 
of buildings, overhead wires, or other possible reflecting 
objects. 

Step 2, Turn the set on. Tune in the selected radio 
station, set the C-59A4 COMP-ANT-LOOP switch to 
COMP, and point the aircraft directly toward the station. 


Caution 
Do not force screws. in following the procedure 
of Steps 3, 4, 5, and 6, it may appear at first 
that the compensation available at a particular 
adjustment point is insufficient to make the in- 
dicator read correctly. If this occurs, do not 
force the screw in question but proceed to set 
the other screws. When, as required by Step 8, 
the adjustment procedure is repeated, it will be 
found that sufficient compensation is available 
from all adjustment points. 


Step 3. Turn the VAR. knob to align the dial 0° 
position with the index at the top of the indicator. Adjust 
the 0° compensation screw until the indicator pointer is 
at 0. (An extension cable to permit direct observation 
of the indicator while making this adjustment may be 
used. ) 


Step 4. Turn the aircraft 15° left, and adjust the 
15° compensation screw (red scale for belly-mounted 
loop, black scale for top-mounted loop) to set the indi- 
cator pointer at or near 15°. which is the relative bearing 
to the station. 

Step 5. Turn the aircraft another 30° (45° total with 
respect to the original aircraft position) and adjust the 
proper 45° compensation screw to set the indicator 
pointer at or near 45°. 


Step 6. Continue the procedure described previously, 
turning the aircraft to the left to obtain each of the fol- 
lowing relative bearings: 75°, 105°, 135°, 165°, 180°, 
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rere 


Step " 9. Flight 





is section, In case any definite errors are noted, return 
the ground location originally used. Repeat the com- 
nsation procedure, but this time make allowances for 
y discrepancies observed during the flight check. For 
ample, if at the relative bearing of 45° the indicator 
ad 49° in the air, adjust the compensation to achieve 
41° reading on the ground when the station is at a 45° 
lative bearing. 


btaining Flight Data for Loop Compensation, 


ENERAL. Two methods for obtaining the flight data re- 
tired to compensate the loop, or for verifying the 
ound procedure used for loop compensation, are de- 
ribed in the following paragraphs. Unless the loop has 
‘en compensated previously, the compensation screws 
il be in their mid positions (zero correction), 


ETHOD |. The following procedure (see Figure 2~23) 
quires a fairly linear ground reference landmark, such 
2 road or railroad tracks, directed toward a clear- 
annel radio station 25 to 100 miles distant. Possible 
sturtion of the radio field may be caused by certain 
-uctures, such as power lines, steel towers, etc., on the 
ute selected. To check whether such distortion exists, 
iss-cross the reference line at various angles, while 
aintaining fixed courses by means of the DG, If rapid 
anges in the bearing are noted as the line is crossed. 
xrtion exists. This distortion should be eliminated 
ver by selecting another landmark. or by flying at a 
zher altitude. Proceed as follows; 
Step J. With the aircraft in level flight headed toward 
2 radio station, fly the reference line at an altitude Jow 
ough for accurate determination of position and di- 
ction. Set the DG to 0° if the DG is not slaved. (If the 
‘craft has a slaved gyro, determine the headings re- 
ired to produce the desired relative bearings.) Using 
: VAR. knob on the indicator, align the dial 0° pasi- 
nm with the index at the top of the indicator. Turn the 
mtane to a O° heading. Record the relative bearing 
:@ on the indicator on a form similar to that shown in 
sure 2-24 (a completed form is shown in Figure 
25). 
Step 2, Fly a sufficient distance from the reference 
¢ so that it may be crossed at a heading of 15°. With 


the line may be: recrossed at a heading of 345° with the 9 
aircraft in level flight. ‘(see Figure 2-23). Record the in- 


dicator bearing when 1 the aircraft crosses: the as 
line 5 oe mt : 
Step. “4. “Repeat Steps 2 dad 3 for headings of 30° 
and 330°, 

Step 5. Tum the aircraft toa heading of 180° from 
the radio station and check the DG reading when the 
heading of the aircraft coincides with the reference line. 
The DG reading should be within approximately 2° of a 
180° heading if all maneuvers have been made properly. 
If precession of the DG is noted when the 180° refer- 
ence line course is checked, repeat the procedure, or 
check the DG. Normal creeping of a free DG (2° or less 
over a period of 15 minutes) may be proportioned to 
each heading. 


Step 6. With the aircraft on a 180° heading away 
from the radio station, follow a procedure similar to that 
outlined previously and obtain indicator bearings for 
headings of 195°, 165°, 210°, and 150° (see Figure 
2-23). Then, turn the aircraft to head toward the radio 
station along the reference line, establishing a 0° head- 
ing with respect to the reference line. 





Step 7. Continue to fly to and from the radio sta- 
tion, criss-crossing the reference line, as shown in Figure 
2-23, until indicator bearings for every 15° change in 
the heading of the aircraft have been recorded. The re- 
corded data will be used for compensating the loop. 


Note 


The procedure outlined in Steps I through 7 
may be made over a single point, such as a 
road intersection, providing the bearing to the 
radio station is known. Fly a series of figure 
eights, always crossing the reference point on a 
15° change in heading from the previous 
course. Record the indicator bearing each time 
the aircraft crosses the reference point. 


Mt tHop 2. The following procedure requires making two 
360° flight turns in opposing directions, some distance 
from 4 radio station. A landmark, such us u crossroad 
or a building, is used for a ground reference point from 
which each circle is started. Disregurding errors intro- 
duced by flight conditions or observation procedures, 
the accuracy of this procedure depends on the distance 
of the reference point from the radio station and the 
diameter of the two circles. The ground reference point 
should be as far as possible from the radio station, but 
still at u distance where reliable bearing indications can 
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Figure 2-23. Procedure for Obtaining Flight Data for Loop Compensation Flying Ground Reference Line 
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* Cage OG O degress if free OG is used 
+ Recoge DG 'S0 degrees if free OG is used 


TP1423 
Figure 2~24, Form for Recording Flight Data for Loop Compensation 


FLIGHT DATA FOR LOOP COMPENSATION 
Station Used HWA Frequency 77940 
Pilot Vener, AT Recorder_JA¢s7 we £4. 
Alrerall Type_ .t0 Bowavrae Alrcralt No. #97 74 





[Column i | __ Column 2 | Column 3 | 
d Plane -to-Station Head 
Bearing 
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~ LOOP COMPENSATION DATA 
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oop Azimuth Scale | Corrected Indicator 
Reading | Readires 
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* Cage DG 0 degrees if free DG is used. 
1 Recage DG 180 degrees if free DG is used. 
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Figure 2-25. Example of Recorded Flight Data for Loop Compensation 
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Before ‘the actual flight sciedinas is begun, it is neces- 
sary to correlate the 0° bearing of the indicator with the . 
0° heading of the aircraft. This may be done using the 
combined instructions of the ground-compensation pro- 
cedure and Step 1 of Method 1 described previously, or 
in the air alone by the following method: 


Step 1. Head the aircraft directly toward a radio sta- 
tion whose transmitting tower is clearly visible. 


Step 2. Tune the R-30A Receiver to the station fre- 
quency. Adjust the VAR. knob to align the dial 0° posi- 
tion with the index at the top of the indicator. 


Step 3. Using a cross-hair sight which has been 
aligned accurately with the fore-and-aft axis of the air- 
craft, align the axis of the aircraft with the station an- 
tenna tower as accuraicly as possible. Alternatively, if a 
cross-hair sight is not available, the aircraft heading and 
the tower may be aligned by an observer stationing him- 
self as far aft as possible. with a clear line-of-sight 
through the vertical center of the windshield, and sight- 
ing along the centerline of the aircraft through the cen- 
ter of the windshield. Heading checks made directly from 
the cockpit are not reliable because purallux errors may 
result, / 

Step 4. With the aircraft held in level flight, and 
headed directly toward the station tower, note the indi- 
cator bearing. To confirm the reading obtained, approach 
the station tower fron) tic opposite direction and check 
that the indicutor bearing is the same. Record the indi- 
cator bearing obtained for the 0 heading of the aircraft. 
With the 0° indicator bearing and the O° aircraft head- 
ing correlated. the flight procedure may be performed 
(see Figure 2~261, ‘he principle of this procedure is to 
obiain indicator readings for every 15° change in heud- 
ing during each of the 360° turns. To approximate a 
circle as closely as possible, the flying time and speed 
of cach 15° course should be very nearly equal. After 
each turn has been completed, an indicator resding 
relative to a given DG reading will be obtained for cach 
turn. The indicator readings ure averaged and the re- 
sult is used for loop compensation. Proceed us follows: 


Step 1. Select a ground reference point which is not 
less than 60 miles from the radio station to be used. 
Approach the reference point so that it is between the 





“Headig! Maintain the heading, and when the plane is 
over the 








ft ground reference point, record the indicator 
be - 1B. 


oN 





Step 3. Turn the aircraft smoothly and evenly to the 
right fora heading of 15°. With the aircraft leveled out 
on this heading for not more than 25 seconds, note and 
record the indicator bearing on a form similar to that 
shown in Figure 2—24. 


Step 4. Turn the aircraft to a heading of 30°, After 
level flight has been reassumed, note and record the in- 
dicator bearing. 


Step 5. Follow a similar procedure as outlined previ- 
ously in Steps 3 and 4 for each 15° increase in heading 
of the aircraft, until the circle-turn is completed. Record 
the indicator bearings for each heading. If the turn has 
been executed properly. the aircraft should be over the 
reference point at the end of the last 15° turn. Turn the 
aircraft for a O° indicator bearing. The aircraft should 
now be headed directly toward the radio station in line 
with the original starting line. Check the relative bearing 
for this heading; the reading should agree with its orig- 
inal setting within 2° to 3° if ull turns have been made 


properly, 


Step 6, With the aircraft over the ground reference 
point and headed directly toward the station, as shown 
by the indicator reading. check that the DG reading 
agrees with its original setting. 1f not. make a O° refer- 
ence check, as outlined in Steps t and 2 of this pro- 
cedure. 


Step 7, Start the second 360° turn by turning the uir- 
craft to the Jeft for a 345° heading. When the aircraft is 
in steady, level flight on this heading. record the indicator 
bearing, 

Step 8, Continue the circle-turn, until completed, de- 
creasing the heading in 15) intervals. Keep the diameter 
of this left turn as equivalent as possible to the right turn 
made previously. Record the indicutor bearing for each 
15° change in heading. 

Step 9. Average the right-turn and left-turn  indi- 
cator bearings for each corresponding DG heading. The 
recorded averages wii! be used for compensating the 
loop. 
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allows: 


Peer = =a, we 

Step 1. Using Figure 2-21, Lag the indicator bear- 
ng (column 3) against the corresponding plane-to- 
tation bearing (column 2)..An example ofa resultant 





curve is shown in Figure 2-28. (This data may be 5 
lotted directly on Figure 2~27 or on the spare form 


neluded as Figure 6-20.) 


Step 2. Lay a straight edge parallel to the sloping 
foited line and through the data point of column 3 on the 
/ertical scale, and draw a fine line (see Figure 2-28). 
The point at which this line intersects the solid line is the 
stot point. (The example shown in Figure 2-28 indi- 
sates that for an actual bearing of 15°, the indicator 
yearing is 7°.) 

Step 3. Repeat Step 2 for each of the remaining 15° 
ositions. 


Step 4. Connect the plotted points to form the com- 
yensation data curve. 


Step 5. Determine the corrected indicator bearing 
alues for column 5 of Figure 2-24 (see Figure 2-25 
er example) from the resulting curve as follows: 


a. Draw fine lines parallel to the solid lines at the 
ntersections of the plotted curve and the dotted lines 
corresponding to the degree values given in column 4 

see Figure 2-28). 


5. In column 5, record the values for the points 
of intersection as read on the vertical graduations beside 
he 15° dotted line values in column 4 (see Figure 
1-28). For example: To determine the corrected indi- 
‘ator bearing for « loop position of 45° (column 4), lay 
he straight edge purallel to the solid line and draw a fine 
ine through the intersection of the dotted 45° line and 
he curve (see Figure 2-28). This line passes through 
he vertical graduations at 63°. This value is recorded in 
‘olumn 5. Similarly, a bearing of 105° from column 4 
ives a bearing of 100° for column S$. 










will be fou id that sufficient compensation is 
om all adjustment points. 


Adjustaent” the loop compensation screws may be 
made with the loop installed on the airplane; or if desir- 
able, the loop may be removed from the airplane and 
installed in a bench test set-up using the ARC Type 
BTK-21 Bench Test Kit. Using the data in columns 4 
and 5 of Figure 2—24, proceed as follows: 


Step 1. Determine which group of compensation 
screws is to be used: the red scale is for belly-mounted 
loops; the black scale is for top-mounted loops. 


Step 2. Turn on the equipment. (Do not run the 
engines.) Set the C-S9A COMP-ANT-LOOP switch to 
the ANT position and set the VOL control at minimum. 


Step 3. Rotate the loop with the LOOP switch until 
the loop hairline is at 0°, and turn the 0° adjustment 
screw until the indicator reads the computed value in 
column 5 of Figure 2-24, 


Step 4. Rotate the loop with the LOOP switch to 15° 
and adjust the proper 15° adjustment screw until the 
indicator reads the corresponding computed value of 
column 5. 


Step 5. Continue the adiustments for each of the 
settings listed in column 4 of Figure 2-24, adjusting the 
proper compensation screw for each setting. 


Step 6. Repeat these adjustments, and those of Steps 
3 and 4, until satisfactory compensation has been 
achieved, 

Step 7. Ground- and flight-test the equipment before 


installing the loop housing in case additional adjustment 
may be required, 






3 ae DG HEADING 15 ce AND REPEAT, ( ALLOW 
EQUIVALENT TIME FOR EACH HEADING SO THAT DIAMETERS 
OF TURNS ARE EQUAL.) 
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Figure 2—26. Procedure for Obtaining Flight Data for Loop Compensation Flying Two 260-Degree Turns 
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Figure 2~27. Form for Pietting Loop Compensation Data Curve 


CURVE STARTS 
AT | DEGREE 


DRAW FINE LINE 
(STEP 2) 
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CURVED & DOTTED LINE 


DRAW FINE LINE FOR 
COLUMN 4 BEARING 


OF 45° READ 63° FOR 
COLUMN 5 DATA 
(STEP 5) 


COMPENSATION 
DATA CURVE 
(STEP 4) 


LOOP COMPENSATION DATA CURVE 
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Figure 2-28. Example of Loop Compensation Curve 
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3-1. “INTRODUCT 10N 


This section contains instructions for using the ARC 
Type 21A Automatic Direction Finder for bearing de- 
termination, homing, position determination, and similar 
purposes. (Not all of these procedures make use of the 
automatic feature of the Type 21A.) Operating limita- 
tions and precautions are also discussed. 





3-2. NAVIGATIONAL TERMS. 


The following navigational terms, as related to the oper- 
ating procedures, are defined for reference. 


Relative Bearing. Relative bearing is the angle formed 
by the intersection of a line drawn from the aircraft to 
the radio station and a line drawn through the center line 
of the aircraft. This angle is always measured clockwise 
from the nose of the aircraft. With the dial O° position 
aligned with the index at the top of the indicator, the 
relative bearing is indicated directly by the pointer when 
the station is tuned in. 


Magnetic Bearing. Magnetic bearing is the angle formed 
by the intersection of a line drawn from the aircraft to 
the radio station and a line drawn from the aircraft to 
magnetic north. A magnetic bearing to the station is ob- 
tained by adding the relative bearing shown on the indi- 
cator to the magnetic heading of the aircraft. If the total 
is more than 360°, 360° is subtracted to obtain the mag- 
netic bearing. The magnetic bearing is used to determine 
the true bearing. 


True Bearing. True bearing is the ungle formed by the 
intersection of a line drawn from the aircraft to the radio 
station and a line drawn from the aircraft to true north. 
A true bearing is the magnetic bearing corrected for 
variation, The true bearing is calculaied by adding an 
Last Variation to the magnetic bearing, or by subtracting 
a west variation from the magnetic bearing. If the addi- 
sion of the east variation results in a sum greater than 
360°, 360° is subtracted to obtain the true bearing. If 
the subtraction of the west variation results in a negative 
saswer, the answer is subtracted from 360° to obtain 
‘he true bearing. 


Reciprocal Bearing. Reciprocal bearing is u bearing plus 
or minus 180°. Reciprocal bearings are used when plot- 
ung fixes. A reciprocal bearing (station-to-aircraft bear- 
ing) is obtained by adding or subtracting 180° from the 
sircraft-to-station bearing. If the bearing is less than 
180°, 180° is added to obtain the reciprocal bearing. If 
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obtain the reciprocal bearing. 


180° Ambiguity. A loop antenna has two points of 
minimum reception (aural null), one located 180° from — 
the other. This characteristic of a loop antenna is re- 
ferred to as 180° ambiguity. An aural null results when 
the plane of the loop antenna is perpendicular to a line 
from the station. 





3-3. OPERATING LIMITATIONS AND 
PRECAUTIONS, 

The Type 21A is subject to the following operating limi- 

tations which are imposed by terrain, weather, and gen- 

eral operating conditions. 


Night Effect. Radio waves reflected by the ionosphere 
return to the earth at some point 30 to 60 miles from the 
station and may cause the pointer to fluctuate. Night 
effect is most prevalent during the period just before and 
after sunrise and sunset. Generally, the greater the dis- 
tance from the station, the greater the effect. The effect 
can be minimized by averaging the fluctuations, by flying 
at a higher altitude, or by selecting a lower-frequency 
station. Maximum night effect will be present with sta- 
tions operating in frequency ranges above 1000 ke; 
frequencies below 1000 ke are generally less subject to 
night effeet, 


Mountain Effect. Bearings taken in the vicinity of moun- 
tainous terrain may be erroneous or the pointer may 
fluctuate due to certain magnetic deposits or radio wave 
reflection. 


Shoreline Effect. As radio waves pass from Jund to water, 
their direction of travel is changed. Because of shoreline 
effect. a bearing taken on an inland station from an air- 
craft over water is inaccurate if it makes an angle of less 
than 30° with the shoreline. At greater angles, bending 
is negligible. When taking bearings over water, there- 
fore, choose stations which are either right on the shore, 
or so located that bearings on them make angles greater 
than 30° with the shoreline. 


Precipitation Stetic. The Type 2]A will provide accu- 
rate bearing indications under conditions of moderate 
precipitation static, If the precipitation static is severe, 
ust LOOP operution and rotate the loop for maximum 
signal. To uvoid precipitation static that exists in air 
mass fronts. cross the air mass front at a right angle and 
then proceed on the desired course. If possible, avoid 
fiving along the air mass front. 


urate bearings cannot tbe taken’ with the aircraft 








2) linea ‘nciulig. iy, the airecate with thet oak ter 


pointing to the index at the top of the indicator, or fluctu- 3 


ating equally, slightly left and right. 


3. Do not use the C-59A tuning meter for distance 
indications. 


4. Select stations which provide stable bearings and 
tune the receiver carefully. An interfering signal may 
cause a bearing error. To check for an interfering signal, 
tune to either side of resonance (point of maximum sig- 
nal). An interfering signal is indicated by a change in 
bearing while tuning. If necessary, select another station. 


5. Take care when taking bearings on stations trans- 
mitting the same program—they may be mistaken for 
each other, Do not take bearings on synchronized sta- 
tions, except when close to the desired station. 


6. Do not use a station for bearing indications un- 
less it can be identified positively. 


7. For accurate reception of low-frequency radio 
range signals, use the ANT position of the COMP-ANT- 
LOOP switch. Only in the ANT position are complete 
and accurate aural signals received, In the COMP posi- 
lion, the uve action present will cause course-broadening 
of the signals. Set the VOL contro] to the lowest usable 
audio level and reduce it as the level of the A-N signals 
increases. If an interphone is used when receiving A-N 
signals, set the interphone volume at maximum and con- 
trol the audio level with the C-S9A VOL control. 


8, In the LOOP position, the loop may be positioned 
for a null, and unless the LOOP switch is operated to 
rotate the loop for maximum reception, the signal will be 
weak and erratic. Use the LOOP position for range re- 
ception only when heavy static conditions ure causing 
poor reception, 


9, When using the aural-nuil method for taking bear- 
ings, there is a possibility of a 180° ambiguity which 
must be resolved, 


10. Strong fields produce very sharp nulls. sometimes 
as small as O.1°. Set the VOL contro! to produce a null 
of satisfactory width. The tuning meter or BFO may be 
used as a null indicator. 


3—4. OPERATING CONTROLS. 


All operating controls for the ARC Fyne 2IA ADF, 
with the exception of the variation (VAR.) knob on the 


indicator, are located on the ARC Type C-59A Control 
Unit (see Figures 3-1 and 3-2). Table 3-1 lists the 
operating controls, their panel designations (if any), and 
their functions. Information regarding the C-59A tuning 
meter is also included. In the operating procedures, the 
operating controls are identified by their panel designa- 
trons. 


Note 
Any reference to the term “index as used in 
the operating procedures refers to the large, 
triangle-shaped index mark located at the top 
of the indicator, 


3-5. GENERAL OPERATING PROCEDURE. 

Step J. Turn the C-59A VOL control clockwise to 
turn equipment on end allow approximately 30 seconds 
for equipment to warm up. 


Step 2. Turn the COMP-ANT-LOOP switch to 


ANT. 


Step 3. Turn the MC BAND switch to the desired 


frequency band. 

Step 4, Adjust the VOL control until background 
noise {or station if already tuned in) is heard. 

Srep 3. Rotate ute tuning crank until station fre- 
quency is aligned with frequency dial hairline, then tune 
for maximum tuning meter deflection by slowly rotating 
the tuning crank in the vicinity of the desired frequency. 

Step 6. Readjust the VOL control to desired audio 
level. Identify the station, 

Strep 7, Turn the COMP-ANT-LOOP switch to the 
position required for the desired function: 

To use the Type 21A us an automatic direction 
finder, set the switch to COMP, 
&. To use the Type 21A as a low-frequency radio 
range receiver, set the switch to ANT, 
c. To use the Type 23A for aural null procedures 
or during conditions of poor reception, set the switch to 
LOOP. 
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Band Switch 


Volume Control 


Function Switch COMP-ANT-LOOP 


Beat Frequency BFO 

Oscillator Switch 

Tuning Crank nee 

Test Switch LOOP 
j 

| | 

| 

“Yuning Meter -- 

Variation Knob VAR. | 


ton indicators) | 










Type t1A on or off. Controls ae gain of of ROA 
ten! COMP-ANT-LOOP switch is in COMP position, or ~ 
rf Sensitivity when switch is in ANT or LOOP position. 


In COMP position, both loop and sense antennas are con- 
_nected and equipment functions as an automatic direction 
~ finder. In ANT position, only the sense antenna is connected 


and equipment functions as a standard low-frequency range 
receiver. In LOOP position, only the loop antenna is con- 
nected and LOOP switch may be used to rotate loop for 
relatively static-free reception or null procedures, 


Controls operation of beat frequency oscillator in R-30A. 


Tunes R-30A to desired frequency, which is displayed on 
frequency dial. 

Rotates loop in either direction regardless of position of 
COMP-ANT-LOOP switch. Used to position loop as desired 
when COMP-ANT-LOOP switch is in LOOP position for 
aural-null procedures, and with switch in COMP position, to 
override an incoming signal momentarily to test signal relia- 
bility. 

In COMP position of COMP-ANT-LOOP switch, peak de- 
flection indicates proper tuning. 


. 


Rotates dial. 


rere 


3~6. BEARING DETERMINATION. 

The Type 21A may be used to determine the bearing of 
any radio signal. Depending on the setting of the indi- 
cator dial with relation to the index, the bearing read on 
the indicator may be the relative, magnetic, or true bear- 
ing. Proceed as follows: 


Step J. Locate the desired station on the chart and 
note its frequency. 


Step 2. Operate the equipment and tune in the sta- 
tion as Oudined in paragraph 3-5. Set the COMP-ANT- 
LOOP switch to COMP, 

Step 3. For a relative bearing, tern the VAR. knob 
on the indic:itor until the dial zero is aligned with the 
index. The pointer will then indicate the relative bearing. 

Step 4. For a magnetic bearing, turn the VAR. knob 
until the magnetic heading of the aircraft is set to the in- 
dex. The pointer will then indicate the magnetic bearing. 
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Step 5. For a true bearing, set the magnetic heading 
at the index and then set in the magnetic variation with 
the VAR. knob. The pointer will then indicate the true 
bearing. A west variation is considered negative and an 
east variation positive. The VAR. knob is marked with 
east-west arrows to indicate the correct direction of rota- 
tion of the knob, 


Step 6. To check the reliability of the indicated bear- 
ing, press the LOOP switch left or right and hold until 
the pointer has traveled [0° to 20°, then release the 
switch, If operation is normal and the signal reliable, the 
pointer will return to the original bearing, 


Note 
The aircraft must be held to the heading set inte 
the indicator, otherwise the bearing indicated 
will not be correct, 
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Figure 3-1. ARC Type C-59A Control Unit, Operating Controls 
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Figure 3-2. ARC Type IN-12 Indicator 
39 





he closer the aircraft gets to the station, the more 


apidly does the wind drift cause the needle to move | 


way from zero. A change in magnetic heading while 
he pointer is kept at the index indicates that wind drift 
s affecting the course of the aircraft. 


Co home to a station, proceed as follows: 


Step 1. Operate the equipment and tune in the sta- 
ion as outlined in paragraph 3-5. 


Step 2. Set the COMP-ANT-LOOP switch to 
SOMP. 


Step 3. Turn the aircraft until the pointer is aligned 
vith the index: if the pointer is to the left of the index, 
urn left, if to the right, turn right. 


Step 4, Rotate the VAR. knob to align the dial 0° 
Wsition with the index, or the magnetic heading with the 
ndex, 


Step 5. Continue the flight with the pointer pointing 
o the index until arrival over the station is indicated by 
xtreme fluctuation of the pointer. Aural monitoring may 





~— ACTuaL 


~ 








‘urvature increases as the station is approached because ~~ 


_ACTUAL LINE OF FLIGHT 


F WIND 


~— 
_— 
a ee ee 


position. If tuned to a high: powered 
ting station, however, the volume level often. « 






d the ~~ heading continued, the pointer will 


“point to the reciprocal point on the dial. 


If a crosswind is affecting the course of the aircraft dur- 
ing homing, it will be indicated by a change in magnetic 
heading, as read on the DG. If the direction and velocity 
of the crosswind is known, the heading can be modified 
accordingly. For example: If 0° is aligned with the 
index, and if the wind is from the left requiring a 10° 
crab angle to stay on course, the pointer should be held 
to 10° instead of 0°, or the dial set to 350° and the 
pointer to 0° (see Figure 3-4). If the effect of the 
crosswind is not known, it may be determined by noting 
the change in the magnetic heading while holding the 
pointer at the index. If the magnetic heading increases, 
the wind is from the right and the pointer should be 
held to the left of the index. If the heading decreases, 
the wind is from the left and the pointer should be held 
to the right of the index. This procedure should be con- 
tinued until the rate of change in the magnetic heading 
is minimized, In any case, even with improper wind cor- 
rection, the homing procedure will eventually bring the 
aircraft over the selected station. 





NO WIND 


INDICATOR 
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Figure 3-3. Homing without Compensation for Wind Drift 







DG HEADING 80° 





Figure 3-4. Homing with Compensation for Wind Drift 


3-8. POSITION DETERMINATION. 


The Type 21A may be used to fix the position of an air- 
craft by triangulation, Bearings taken on two or more 
stations are plotted, and the point of intersection defines 
the point or area of position (see Figure 3-5). Two 
stations may be used to obtain the fix, but the use of a 
third station provides a check on the accuracy of the 
bearings. Proceed as follows: 


Step 1. Locate three stations (or two if three are not 
available) on the chart which are spaced as equally as 
possible around the aircraft's position und note their 
frequencies. 


Step 2. Operate the equipment and tune in each sta- 
tion as outlined in paragraph 3-5, with the COMP- 
ANT-LOOP switch in ANT position. Identify each sta- 
tion and note the tuning dial setting for each. 


Step 3, Set the COMP-ANT-LOOP switch to 
COMP. 


Step 4. Note the magnetic heading as read on the 
DG. Maintain this heading. Set the magnetic heading 
at the index, Set in the magnetic variation with the VAR. 
knob (refer to paragraph 3-6). Retune to cach station 
and record the reciprocal of the true bearing as read on 
the indicator. 


Step 5. Plot the reciprocal bearing (station-to-air- 
craft) of each true bearing (aircraft-to-station} on the 
chart. The aircraft is located at the intersection of the 
projected bearing lines, or if they do not intersect, it is 
near the center of the triangle formed by the three lines. 
If only two stations are used, the intersection of the 
two lines may be assumed to be the aircraft’s position. 


3~9. TIME-FROM-STATION CALCULATION. 


The Type 21A may be used to calculate the time from 
a station as shown in Figure 3-6. Operate the equip- 
ment as outlined in paragraph 3-5, set the COMP-ANT- 
LOOP switch in the COMP position, and proceed as 
follows: : 


Step 1. Tune in and identify the station, Note the 
indicator pointer reading. 


Step 2. Turn the aircraft until pointer is at either 90° 
or 270°, 


Step 3. Note the time and fiy a constant, magnetic 
heading until there is a bearing change of 5° to 10° as 
indicated by the pointer. When the bearing change is 
evident, note the time again and apply the following 
formula: 


_ 60 x Minutes between Bearings 


Minutes 
from Station Degree of Bearing Change 


For example: If it took 1 minute to fly a bearing change 
of 10°, the aircraft is: 
60 x1 


a 6 minutes from the station 


In the formula noted, multiplying the minutes flown be- 
tween bearings by 60 converts the minutes flown to sec- 
onds flown. If the time flown between bearings is less 
than 1 minute, no conversion is necessary. The number 
of seconds flown divided by the degree of change gives 
the time from the station in minutes. 

Fly a 10° change whenever practical to simplify the re- 
quired calculation. If the pointer moves so rapidly that a 


satisfactory time check cannot be obtained during a 10° 
bearing change, the aircraft is very close to the station. 
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ence is principally fro 


be better to turn the loop 
the interference... - =: 





ANT-LOOP switch is in the ANT 
rosition, the VOL control functions as an r-f sensitivity 
ontrol; when the control is adjusted to a normal listen- 
ng level, the ave is inactive due to the ave delay. These 
onditions, plus the sensitivity and selectivity of the 
%-30A, permit the Type 21A to be used as a low-fre- 
uency range receiver. To use the Type 21A for this 
‘urpose, operate the equipment as outlined in para- 
raph 3-5. 


Note 

The receiver should always be operated with 
the VOL control backed off to a comfortable 
audio level during low-frequency range opera- 
tion because course broadening may result at 
high audio levels, In ANT operation the audio 
‘output is adjusted by manually varying the r-f 
gain of the receiver. This method is used so that 
the incoming signal level may be kept below the 
range of avc action, thereby providing an in- 
dication of relative signal strength. The control 
circuit of the COMP-ANT-LOOP switch aufomati- 
cally switches the VOL control to perform the 
function described. 


-12, LOOP OPERATION. 

ith the COMP-ANT-LOOP switch in the LOOP posi- 
n, operation of the LOOP switch provides manual 
atrol of Joop rotation. The Type 21A may therefore 
used for manual direction finding (MDF) procedures 
desired, During such procedures. the loop is rotated 
receive either a minimum or zero signal (aural null), 
when taking bearings, or 2 maximum signal, as when 
option is required during heavy static conditions. 


ce the sense antenna is disconnected in the LOOP 
ition, two aural nulls are present so that the bearing 
wn by the pointer is either the proper bearing or its 
procul, This 180° ambiguity must be resolved to 
trmine which is the correct bearing (refer to pari- 
oh 3-13). If desired, the BFO muy be used to assist 
ocating a null (refer to paragraph 3-14). 


2N operating in the area of thunderstorms or when 
‘ipitation static is present, the use of the loop antenna 
.¢ improves the intelligibility of siznals because the 
1 is subject to less interference than is the sense an- 
a, Under these conditions, the loop should be 


proper bearing or its reciprocal. Unless the aircraft posi- 
tion is known definitely, this ambiguity must be re- 
solved to determine the bearing from the aircraft to the 
station. Proceed as follows: 


Step J. With the COMP-ANT-LOOP switch set to 
LOOP, rotate the loop antenna with the LOOP switch 
for an aural null, Maintain the heading and note the DG 
reading. 

Step 2. Make a 90° left turn. Maintain this heading 
for 3 to 10 minutes, depending on ground speed and 
distance from station. 


Step 3. Make a 90° right turn to return to the orig- 
inal course and note the DG reading. 


Step 4. lf the DG reading of Step 3 shows that the 
station is now to the right of the DG reading noted in 
Step 1, the station is ahead, If the new DG reading indi- 
cates the station is to the left of the original DG reading, 
the station is behind, 


3-14. BFO OPERATION. 

The BFO is used to identify CW transmissions occurring 
within the frequency range of the R-30A, such as those 
employed in ureas outside the U.S.A.. and to aid in de- 
termining aural nulls. For CW identification, the COMP- 
ANT-LOOP switch is placed in the ANT position: for 
aural null procedures, the switch is set to the LOOP 
position. 


CW Signals. The BFO is used principally for the identi- 
fication of CW signals. When the BFO is operating, a 
small voltage is injected into the i-f amplifier of the 
R-30A Receiver to produce a 900-cycle beat note with a 
properly tuned CW signal. This beat note (tone) ap- 
pears in the audio output of the receiver. As the re- 
ceiver is detuned slightly, the frequency of the beat note 
will change producing a different tone as heard in the 
headset. As the receiver is tuned from one side of the 
signal to the other. the tone will decrease from a high 
pitch to zero and then increase again on the other side 
of zero beat. Thus, there are two R-30A tunings which 
produce u ¥00-cycle tone, only one of which may be 
used for correct operation. Consequently, when using 
the BFO, tune to the lower of the rwe closely adjacent 
dial readings at which a suitable tone is obtained. 


TRUE BEARING 
AIRCRAFT -TO-STATION 


7o* 


TRUE BEARING 
STATION- TO-AIRCRAFT 





Figure 3-5. Position Determination 
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Figure 3—6. Time-from-Station Calculation 
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witch in the COMP positions 


an be obtained in the ANT position. This relat 
ess is due to the ave action and the method of control- 
ng the audio gain in the COMP position. Under this 
ondition, the signal level is so high at the end of the 
f amplifier that the BFO produces only a very small 
ercentage modulation of the i-f signal. Consequently, 






* readily. For this application, with the COMP-ANT. 
rhich is relatively weak when compare that which s 


od ) 
modulated eit “BFO ‘can be wu 
produce a steady single-frequency beat. note 
carrier. When the loop antenna is rotated, th 


change in amplitude, going sharply to zero at each 
position so that an aural null may be defined quit 


LOOP switch in the LOOP position, tune the receiver to 


obtain a beat note of the desired audio frequency, with 
the dial turned toward the frequencies below the zero 


beat position. Operate the LOOP switch to rotate the 
loop antenna until the tone drops off sharply in ampli- 
tude, and read the relative bearing of the transmitting . 
station on the indicator. 
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Note 9. 
The following procedure 
assumes a no-wind con- 
dition. 







@) Tune in and identify radio beacon. Fly a 
192° track from the low-frequency radio fix to 
MHW radio beacon. (DG reading of 192°, 
indicator reading of 0°.) 


@) After reaching MHW, turn right and fly a 
ce 230° outbound track. (DG reading of 230°, 
mis indicator reading of 180°.) Continue outbound 
= until track is ‘‘tied down.’’ 
OG HEADING 050° 


@ Make a 45° left turn (at completion of turn 
indicator will read approximately 225°) and fly 
a 185° track for 1 minute. 






INDICATOR 
BEARING 0° 


\ INDICATOR 
\ BEARING [80° 


DG HEADING 192 SN 


Note 
During this 1 minute flight 







\ indicator reading will change 
4 | Gepending on aircraft’s dis- 
\ | tance from track. 
| Make a 180° right turn and fly a 005° track. 
\ A @ As indicator reading approaches 45° 
\ | (approximately 42°), start a right turn to 
\© Hse | intercept desired inbound track. 
\ see ©) To align aircraft with runway, fly a 050° 
track, (DG reading of 050°, indicator read- 
/ ing of O°.) Proceed inbound over MHW. 
INDICATOR ©) As aircraft passes over MHW, indicator 
BEARING I80° pointer swings from 0° to 180°. To make 
f good the 050° track, maintain DG reading 
of 050° and indicator reading of 180°. 
a, 
( G HEADING 230° 
‘ . 
4 a. 
I ’ 
OG HEADING 050° i, INDICATOR 
~~] NY BEARING 
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Figure 3-7. Typical ADF Approach Using H Facility 
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PROCEDURE 






- Note 

The following procedure 
assumes a no-wind con- 
dition, 


(@ Tune in and identify LOM. Fly a 150° track 
from the low-frequency radio fix to LOM. (DG 
reading of 150°, indicator reading of 0°.) Pro- 










INDICATOR 
BEARING O° \ DG HEADING 350° 


ceed to LOM. 
: i @) After reaching LOM, turn right and fly a 
zs INDICATOR 170° outbound track. (DG reading of 170°, 
DG HEADING [50° \ BEARING 180° indicator reading of 180°.) Continue outbound 


until track is ‘‘tied down. ’’ 


@ Make a 45° left turn and fly a-125° track for 
1 minute, Tune in and identify LMM. 


Note 
Indicator readings will 
change depending on air- 
craft’s distance from 
track. 


Make a 180° right turn and fly a 305° track. 


@ As indicator reading approaches 45° 
(approximately 42°), start a right turn to 
intercept desired inbound track, 


©) To align aircraft with runway, fly a 350° 
track. (DG reading of 350°, indicator reading 
INDICATOR of 0°.) é 
BEARING I80° 
@ Proceed inbound over LOM. 

@ As aircraft passes over LMM, indicator 
pointer swings from 0° to 180". To make good 
the 350° track, maintain s DG oe of 350° 
and an indicator reading of 160° 


DG HEADING [70° 


INDICATOR 
BEARING 
‘ (READING WILL VARY) 


DG HEADING 350° 


INDICATOR 
BEARING O° 
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Figure 3-8. Typical ILS/ADF Approach with Single ADF Installation 









PROCEDURE ~ 

INDICATOR td ge Se ama Sik gata Oe 
BEARING 0° re. Note nica 

The following procedure 

assumes a no-wind con- 


/ i dition. 
/ G HEADING 210° 


LMM / @ Tune one ADF receiver to LOM and identify. 
201 KC / Tune the other ADF receiver to LMM and 
¥ identify. Proceed to LOM, Angle between 
indicator pointers will increase as aircraft 
/ approaches LOM. 








~ INDICATOR 
BEARING 180° 


DG HEADING 350 


INDICATOR 


sera oe / @) After reaching LOM, turn left (outbound) and 


/ fly a 170° track. (DG reading of 170°, indicator 
J pointers at 180°.) Proceed outbound until track 
is ‘tied down, ’* 


LOM @ Make a 45° left turn and fly 125° track for 
2ig9 KC 1 minute. 


Note 
Indicator readings will 
change depending on air- 
or Ke craft’s distance from 
INDICATO track. 

BEARING Zoe! 

i @) Make a 180° right turn and fly a 305° track. 
As the indicator pointers approach 45° 
(approximately 42°), start a right turn to 
intercept the desired inbound track, 






® When aircraft is correctly aligned with run- 
way, both indicator pointers will read 0°. 


: TOR 
\ We LADG © When aircraft passes over LOM, one indi- 
\ {READING WILL VARY) cator pointer will swing to 180°, the other will 


INDICATOR 
BEARING O° 


‘ A remain at 0°. 
& 3 : 
roy @ When aircraft passes over LMM, the other 


SS indicator pointer will swing to 180°, 
; ~ I 
ef OG HEADING 125° 


\ DG HEADING 305° % 


Gy: INDICATOR 
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ey | 
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Figure 3-9. Typicai ILS/ADF Approach with Dual ADF Installation 
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Radio Campass Seeuien A simplified block diagram 
of the Type -21A is shown-in Figure 4-1, With the 
COMP-ANT-LOOP switch of the C-59A Control Unit 
in the COMP position, the Type 21A functions as 
follows: An r-f voltage induced in the L-11-Loop by the 
received signal i is amplified, phase-shifted 90°, applied 
to a balanced modulator, and combined with a voltage 
induced in an omnidirectional sense antenna, to produce 
a resultant amplitude-modulated signal. In this arrange- 
ment, the phase of the modulation envelope reverses with 
respect to the phase of the modulation source when the 
loop passes through a null. Because the modulation en- 
velope is detected in a conventional manner and applied 
to one winding of a two-phase loop-drive motor which 
has its other winding driven from a fixed-phase source, 
the direction of rotation of the loop-drive motor re- 
verses at the null. In the Type 21A the 100-cycle modu- 
lation rate is supplied by an alternator winding on the 
P-14A Power Unit. The 100-cycle voltages from the 
alternator and from the amplified detector output are 
used to drive the loop motor. 


Communication and Radio Range Operation. With the 
COMP-ANT-LOOP switch in the ANT position, the 
balanced modulator is de-energized and the R-30A func- 
tions as a conventional communication and low-fre- 
quency radio range receiver. The r-f voltage induced in 
the sense antenna is amplified and detected in the usual 
manner, and the audio output is fed to the headset. 


Loop Operation. With the COMP-ANT-LOOP switch 
in the LOOP position, the sense antenna input is 
grounded, the balanced modulator is unbalanced and 


ba 
which protrudes through the front satel the receiver. 
This Spline is geared to the capacitor, through t two bevel 
gears and a 60:1 reduction worm gear. A spring-loaded 
gear assembly takes up backlash in the worm. gear sys- 
tem. The band-switch assembly consists’ of a d-c motor, 
a 4000: 1 gear train, and a motor-control switch assembly. 
The motor operating. voltage is supplied through a relay 
(K1O1): which is controlled by a rotary Switch con- 





" nected in parallel. with a cam-operated Micro. Switch. 


When the rotary switch opens and the cam follower 
drops im the cam notch, the Micro Switch opens causing 
motor relay K101 to disconnect the voltage from the 
motor and short the motor terminals, thus acting as a 
dynamic brake. The Micro Switch serves as a fine con- 
trol, since the cam rotates at three times the speed of 
the rotary switch shaft. 


Circuit Description of Compass (COMP) Operation. The 
functioning of the R-30A circuits with the C-59A 
COMP-ANT-LOOP switch in the COMP position is de- 
scribed in the following paragraphs. A schematic dia- 
gram of the R-30A is shown in Figure 6-1. 


LOOP AMPLIFIER. The voltage from the loop antenna is 
applied to the primary of a loop transformer, T101, 
T102, or T103, depending on the band in operation (see 
Figure 4—2), The secondary of the loop transformer is 
tuned by C107A and is coupled to the loop amplifier, 
V101, C109 acts as a capacitor load for the loop ampli- 
fier and retards the phase of the loop voltage 90° beyond 
the 180° phase shift produced by V101. This voltage 
is either in phase or 180° out of phase with the sense 
antenna voltage. 


Mopbu ator. The output of the loop amplifier, V101, is 
fed equally to the grids of V102A and V102B, the modu- 
lator, through C111 and C112 (see Figure 4-2). The 
grids of V102A and V102B are also fed at opposite 


a9 








te amplify the es thereby 

one end to the other of the ‘center- ped winding. As 
this action takes place, the voltage induced in the second- 
ary winding of the selected antenna transformer re- 
verses the r-f phase on alternate halves of the 100-cycle 
modulating voltage. 


ANTENNA CIRCUIT. The sense antenna voltage is fed to 
a high-impedance winding of the same antenna trans- 
former used by the modulator circuit (see Figure 4-2). 
The sense antenna voltage induces a signal voltage in 
the secondary of the antenna transformer. The signal 
voltage from the modulator adds to the induced sense 
antenna signal when one of the triode sections of V102 
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f eae ae 
‘which is either in Aphis: or 180° out of phase’ with ‘the 
alternator. voltage, depending on which side of the null 
the loop is oriented. The resulting 100-cycle modulated 
r-f signal is‘amplified by V103..) ARNE SS. 


FIRST AND SECOND R-F CIRCUITS. The plate of the first 
r-f amplifier, V103, is connected to the primary of the 
first r-f transformer, T108, T109, or T110, depending 
on the band in use. The secondary is tuned by C107C. 
The secondary is low-side coupled to a tuned winding of 
an identical r-f transformer, T111, T112, or T113, de- 
pending on the band in use. A common im pedance for 
these transformers is provided by L101, L102, or L103, 
respectively, depending on the band in use. The low- 
impedance winding of the second r-f transformer is fed 
through a miniature coaxial cable to the grid of the mixer 
tube, V105, 
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Figure 4-2. Loop Amplifier and Modulator, COMP and Band | (.19-.40) 
Positions, Simplified Schematic Diagram 













quency, arcana a 142.5-ke ‘intermediate frequency. 
Double-tuned transformers are used for coupling be- 
tween the mixer output and the two stages of i-f amplifi- 
cation, so that a total of. three double-mned i-f trans- 
formers is used. 


eRe eee acd amplifier, V109B, f 
cation. The output of V109B is coup 
audio amplifier, V110. The audio output 





trolled in the grid circuit of V110 by the volume control 
located in the C-S9A Control Unit. 

100-CYCLE AMPLIFIER. The detector output, at the j junc- 
tion of C163 and R131, is coupled to a 100-cycle loop 
amplifier whose output drives one phase of the loop 
motor. Coupling to the first amplifier section, V111, is 
through R141 and C169, The plate of V111 is coupled 


TO IST IF 
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NOTES: 


1, ALL CAPACITOR VALUES ARE IN HICRONICROFARADS 


(yyF) UNLESS OTHERWISE NOTED. 


2. ALL RESISTANCE VALUES ARE IN OHMS. MULTIPLIER 


FOR RESISTANCE VALUES: K-00. 
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Figure 4-3. Oscillator and Mixer, Band | {.19-40) Position, Simplified Schematic Diagram 
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itionship between the nee 
he 100-cycle supply to the fixed} pt 


3a phase inverter -whose* ‘Output! with. the output of 
NIZA, drives push-pull stages V113 and V114, The 
vutput transformer for this 100-cycle amplifier is lo- 
‘ated in the P-14A Power Unit. The secondary of the 
vutput transformer is coupled to the loop motor through 
he interconnecting wiring of the equipment, 


Ave circuit. The plate of the second i-f amplifier 
eeds terminals 5 and 7 of V108, which functions as the 
ive diode. Automatic volume control delay is accom- 
dished by the ave clamp tube, V109A, and associated 
‘esistors R132, R133, and R134. When the detector 
sutput is below approximately —10 volts, developed at 
he detector diode plate, avec action does not take place. 
?rior 10 the ave point, ave clamp tube V109A is con- 
jucting because there is a positive voltage applied to the 
vate through R134. However, the avc line does not go 
aositive due to the conducting action of the clamp tube. 
Wien the developed negative voltage at the ave detector 
plate, terminal 5 of V108, exceeds approximately — 10 
volts, the ave clump tube stops conducting and the ave 
ine goes negative. The amount that the ave line goes 
yezative depends on the strength of the received signal. 
fhe ave voltage controls the grid bias of r-f amplifier 
V 103, mixer VLOS. and first i-f amplifier V106. 


DISABLING CIRCUIT, When the band selector is in opera- 

ion, the audio output is eliminated in the cathode circuit 
f VIO9B to remove undesired noise. While the band 

electar is in operation, the primary input voltage, 27.5 
> 13.74 volts dc. is applied to one end of R136 to bias 
(O88 to cut-off so that no amplification takes place in 
lis slige during band-switching. 


Circuit Description of Antenna (ANT) Operation, When 
he C-59A COMP-ANT-LOOP switch is in the ANT 
vosition. the function of the R-30A circuits is the sume 
is for compuss operation, except for the modulator and 
*olume control circuits. 


WoORULATOR. During ANT operation the modulator is 
le-energized by the COMP-ANT-LOOP switch which 
‘rounds terminal D of J103. Terminal D, which js con- 
weled to terminal 3 of Z103, removes plate voltage from 
he modulator by grounding the plate-end of series re- 
istor R114. 

COLUME CONTROL. During ANT eperation, the VOL 
ontrol in the C-59A is connected to control the r-f 
ensitivity of the receiver instead of the audio level by 
e:noving the ground connection from terminal K of 
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e083 and V106, the cathode loads of which are re- 






turned to terminal K of J103 (SENS line). R124 ap-* 
plies a limited amount of d-c current from the HV2;> 
supply to the SENS line to insure a sufficient reduction. 
in sensitivity under very high signal level conditions. The’ 
audio gain is held nearly constant at maximum gain dur- 
ing ANT operation. The COMP-ANT-LOOP switch 
disconnects the low side of the audio level potentiometer, 
R201B, from ground for ANT operation. By maintain- 
ing maximum audio gain and controlling the r-f sensi- 
tivity during ANT operation, the R-30A operates below 
the ave point when the audio output is set at a comfort- 
able level. To eliminate the ambiguity of the A and N 
coded sidebands, operation below the ave point is de- 
sirable when receiving low-frequency radio range trans- 
missions that do not have an omnidirectional radiated 
carrier. 


Circuit Description of Loop (LOOP) Operation. When 
the C-59A COMP-ANT-LOOP switch is in the LOOP 
position, the R-30A functions the same as during com- 
pass (COMP) operation, except for the volume. an- 
tenna, and modulutor circuits. The volume control cir- 
cuit operates as during antenna (ANT) operation; that 
is, as an r-f sensitivity control. The differences in the 
antenna and modulator circuits are as follows: In the 
LOOP position, K102 in the R-30A is energized (see 
Figure 4-4). The relay contacts ground the sense an- 
lenna input, terminate the antenna transformer (T105, 
T106, or T107) ina 150-yaf capacitor to maintain opti- 
mum tuning, short out the 100-cycle input to the bal- 
anced modulator, and unbalance the modulator to make 
it function as an amplifier, 


Beat Frequency Oscillator, Thy bout frequency oscilla- 
tor (BFQ) is a transistor tuned-collector oscillator. 
tuned to 143.4 ke. The output of the BFO is fed to ihe 
grid of W107, the second i-f amplifier, through C177. 
The operation of the BFO is controlled by the BFO 
switch on the C-59A_. When the BFO switch is in the 
OFF position {switch closed), the junction of R159 
and R160 is grounded removing B - froni the transistor. 
When the BFO is operating. a small voltage (at 143.4 
ke) is injected into the i-f amplitier so that a properly 
tuned CW signal pussing through uke i-f amplifier (it 
42.5 ke) will produce a YO-cycle beat note with the 
BFO. After amplification, the YO0-cycle signal appears 
in the audio output of the R-30A. If the receiver tuning 
is changed slightly, the signal frequency passing through 
the i-f amplifier is changed, und the beat note frequency 
(tone) will change correspondingly. As the R-30A is 
tuned from one side of the signal to the other, the beat 
note will decrease from a high wudio-frequency to zero, 









E0.cys tone. Since the i-f bandpass is narrow (6 db 


operation. For example: If the R-30A tuning is in- 
reased by. 1.8 ke from the proper point, the signal fre- 
quency in the i-f amplifier will become 144.3 kc, in- 


‘stead of 142.5 ke. This frequency will beat with the 


143.4-ke signal from the BFO to produce a 900-cycle 
tone output again. While the tuned frequency is being 
increased, the tone output will decrease in frequency 
from 900-cycles to 0 and then rise again. Because of 
the narrow i-f bandpass, the centered 142.5-ke signal 
will be amplified as intended, but the 144.3-ke signal 
will be relatively attenuated; also, if the R-30A is tuned 
1.8 ke on the high side of the desired frequency, inter- 
ference may be encountered from signals on the adjacent 
channel. Therefore, the R-30A should be tuned to the 
lower of the two adjacent C-59A dial readings at which 
a 900-cycle tone is obtained. 
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posi The loop voltage i is 90° out of phase with re- 
spect to the sense. antenna voltage and leads or lags the 
sense voltage, depending on which side of the null posi- 
tion the loop is oriented. The loop voltage phase re- 
verses 180° as the loop is rotated through its null posi- 
tion. When the Type 21A is operating in the COMP 
position, the loop is driven to its null by a two-phase 
motor. One phase of input for this motor is derived di- 
rectly from the 100-cycle output of the dynamotor- 
alternator on the P-14A Power Unit; the other is ob- 
tained from the R-30A Receiver. The direction in which 
the motor drives the loop depends on whether the loop 
voltage leads or lags the sense voltage. The same end 
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position information is transferred to the indicator by a 
synchro transmitter contained in the L-11 Loop, and a 
synchro receiver contained in the indicator. Since the 
direction-of-signal arrival may be distorted by the air- 
craft structure, causing the indicated bearing to be in 
error, the angular position of the loop synchro may be 
modified by an adjustable, mechanical compensating 
system. The compensating system (described in para- 


graph 1-5) is located between the loop shaft and the 


shaft of the synchro-transmitter. 


4—4. C-59A CONTROL UNIT. 


General. The ARC Type C-59A Control Unit includes 
a COMP-ANT-LOOP switch, a VOL control, a LOOP 
switch, a tuning crank, a tuning meter, a BFO switch, 
and an MC BAND switch. The functions of these con- 
trols are described in paragraph 1-5 and Table 3-1. 
When the COMP-ANT-LOOP switch is in the COMP 
position, the loop and modulator circuits of the receiver 
are energized and the VOL. control functions as an audio 
level control, with the r-f sensitivity controlled by ave 
action. In the ANT position, the loop and modulator 

ircuits are de-energized and the VOL control becomes 

n r-f sensitivity control. In the LOOP position, the 
modulating voltage is removed, the balanced modulator 
is unbalanced, the sense antenna input is removed, and 
the VOL control functions as an r-f sensitivity control. 


COMP Operation, With the COMP-ANT-LOOP switch 
in the COMP position. the C-59A circuit is connected 
ts Fallows: 


1. The negative terminal of the tuning meter, M201, 
is grounded by $204, which grounds terminal P of J201 
through the tuning meter. Under this condition, the 
R-30A operates at a maximum r-f guin with no signal, 
ard the suin is regulated by uve action according to sig- 
nit! strength, 

2. The cathode current of the r-f und first i-f ampli- 
fiers in the R-30A flows through the tuning meter. The 
meter is urranged with « zero-current indication at the 
right. With no signal input. the meter reads to the left 
becuuse there is minimum bias and maximum current 
flow through the r-f and first i-f amplifier tubes, As the 

igral input is increased, the negative ave voltage in- 
reuses and the total cathode current decreases. causing 
the meter to read further to the right. 


The fow side of R201B is grounded so that the 
VC L control functions te control the audio output of the 
R-sOA. 
The low side of the 100-cycle output transformer 
29] in the P-14A) is grounded (through L of J301) 
3204 to complete the loop motor drive circuit for 
MP operation. 











of the ferrite bar always tne ‘joard the station, oe Sete 
by preventing 180° ambiguity of the reading. Loop- 


+ terminal Lor M. Terminal L is 
the 100-cycle output of the dyna- 
stallations where the sense antenna 
is belly-mounted, Terminal M, connected to a phase re- 
versing transformer®(T302) in the P-14A, provides a 
voltage: 180° out of phase with the voltage on terminal 
L. In top sense antenna installations, terminals L'and M 
are interchanged by the interconnecting wiring. The 
power on-off switch, S202, which is part of the VOL 
control, grounds terminal Q of J201 when the equip- 
ment is turned on to energize the power relay in the 
P-14A. 


ANT Operation. With the COMP-ANT-LOOP switch 
in the ANT position, the C-59A circuit is connected as 
follows: 






1. Terminal R of J201 is grounded to remove the 
plate voltage from the R-30A modulator circuit, thereby 
disabling the loop circuits. 

‘2. R201A-is connected into the circuit so that the 
VOL control functions as an r-f sensitivity control, The 
low end of R201B is removed from ground. The wudio 
gain is then always near its maximum valuc. 


3. In ANT operation, the tuning meter is affected by 
the position of the VOL control. The tuning meter reads 
further to the right as the r-f gain of the receiver is de- 
creased by turning the VOL contro! counterclockwise. 


LOOP Operation. With the COMP-ANT-LOOP switch 
in the LOOP position, the C-59A circuit is connected as 
follows: 


1. Terminal N of J201 is grounded to energize the 
loop relay, K102, in the R-30A, 


2. Terminal 11 of $204 is disconnected from ground. 
and terminal P of J201 is grounded through R201A so 
that the VOL control functions as an r-f sensitivity con- 
trol. Terminal 8 of $204 is disconnected from ground. 
opening the low side (terminal 5 of T301)} and prevent- 
ing the loop motor from being energized by noise output 
from the 100-cycle amplifier so that the loop does not 
wander. 


3. The low end of R201B is disconnected from 
ground and the audio gain is always near its maximum 
value. 

4. The tuning meter is affected by the position of the 
VOL control. The tuning meter reads further to the righ 
as the r-f guin of the receiver is decreased by turning the 
VOL control counterclockwise, 

5. The LOOP switch, when held either to the left or 
right, supplies the 100-cycle signa! to the loop motor in 













“of T30I in:the 

d ta complete the motor drive 
side of | he switch connects the 100- 
er the 0° or 180° phase to V111 of 
) ) provide drive to the loop 


4-5. P-14A, POWER UNI 

The ARC Type P-14A Power Unit operates from the 
aircraft’s primary power source and delivers all the 
power required to operate the Type 21A. The P-14A 
consists of a dynamotor-alternator, filter components for 
the d-c supply, a power relay, a phase-reversing trans- 
former, and an output transformer for the 100-cycle 
amplifier. The dynamotor-alternator supplies the a-c 
power required to energize the loop motor and synchro 
system, and the d-c power required by the electron 
tubes. The dynamotor-alternator is speed-regulated by 
a centrifugally actuated switch. A 125-ohm resistor is 
connected in series with the field. The centrifugally ac- 
tuated contacts on the speed governor shunt the 125- 
ohm resistor when closed. The operation of the motor 
section and speed governor of the dynamotor-alternator 
is described in the following paragraph. 


Initially the contacts of the speed regulator are closed 
to provide maximum field current for maximum starting 
torque. When the motor is energized and the armature 
speed increases, the governor contacts open. The 125- 
ohm resistor decreases the shunt field current causing 
an increase in armature speed, When the «armature 
reaches the desired speed, the contacts close and. allow 
full current to flow through the shunt field. The shunt 
field action tends to decrease the armature speed. The 
speed governor contacts open and close as necessary to 
maintain a constant speed. The speed regulator com- 
mutator is split into two segments so that the current 
through the contacts is reversed during each armature 
revolution. Reversing the current through the contacts 
retards “pitting” and “pile-up” on the contact surfaces. 
L301 and C304 form a filter at the input of the P-I14A 
to filter out unwanted noise that may originate from the 







average filament voltage on each tube is 6.3 volts when 
the aircraft’s supply is 27.5 volts (this resistor is not 
used in 14-volt equipments). K301 is the power relay 
for the ARC Type 21A ADF. The relay is energized 
when terminal D of J301 is grounded. T301 is the out- 
put transformer for the 100-cycle amplifier stage in the 
R-30A. The input to T301 is from the push-pull am- 
plifier, V113 and V114, in the R-30A. The output of 
T301 drives one phase of the two-phase loop motor. 


The P-14A includes a provision to stabilize the orienta- 
tion of the loop antenna during LOOP operation. To 
achieve stabilization, terminal 5 of the 100-cycle output 
transformer is disconnected from ground when the C59A 
COMP-ANT-LOOP switch is in the LOOP or ANT 
Position. 

4—6. IN-12, IN-13, AND IN-13A INDICATORS. 

Two types of indicators may be used with the ARC Type 
21A ADF. The ARC Type IN-12 Indicator, used in 
single ADF installations, is a hermetically sealed unit 
consisting of a synchro receiver driving a single pointer, 
and a dial. The dial may be positioned by rotating the 
variation (VAR.) knob, The synchro receiver rotor 
orients itself to the same angular position as the synchro 
transmitter in the L-1] Loop. 


The ARC Type IN-13 and IN-13A Indicators, used in 
dual ADF installations, each contain two synchro re- 
ceivers driving separate pointers on the same axis of 
rotation; the synchros are also on the same axis, with 
the shaft of the rear unit passing through a hollow shaft 
of the forward synchro. Like the IN-12, the IN-13 and 
IN-13A are hermetically sealed, and the dial may be 
rotated by the VAR. knob. The IN-13A is identical to 
the IN-i3 except that the ground connection of each 
synchro is connected to a separate terminal on the con- 
nector, instead of to a common terminul, to isolate the 
synchro Circuits. 
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SECTION V 
MAINTENANCE 


5—1. INTRODUCTION. 

This section includes a system trouble-shooting chart, 
receiver test and alignment procedures, and other main- 
tenance data. Individual unit performance may be 
checked by substituting a reliable unit and making a 
comparative test. Understanding the principles of opera- 
tion of the equipment, as described in Section IV; re- 
ferring to the schematic diagrams in Section VI; and 
making comparative stage gain, voltage, and resistance 

»easurements will aid in localizing trouble, 


~—%. SYSTEM TROUBLE-SHOOTING CHART. 


able 5-1 is a system trouble-shooting chart supplied 
as an aid in localizing trouble to a particular unit, and 
in some cases to a particular circuit or part, The pro- 


TABLE 5—1. 


Symptom Probable Trouble 





Ir Jicator pointer shows station 
‘uTing On one or two bands 
n.y during COMP operation. |; 
{Loop rotates normally when 
|.O.OP switch is operated.) 





tation bearing on any band, or cedure), 
olutes to station bearing too 
lowly during COMP operation, 
Loop rotates normally when 


-QOP switch is operated, )} 


receiver, 


er shorted, or braided 


tenna, 





Or sense antenna. 


d, Failure in contro] unit or de- 
fective interconnecting wiring. 


Failure in r-f section of receiver. 


a, Failure in r-f or i-f section of 


| hb, Loop cable assembly opened 
shield 
damaged. Failure in foop ampli- =| parts of Z101 and Z102. Replace loop if proved defective. 
fier, Z10), or modulator, ZI02, | 
of receiver, Defective loop an- | 


cedures described are based on trouble-shooting the 
equipment while installed in the aircraft, though they 
may also be used when bench-testing the equipment. 
Units causing equipment failure may also be located 
by substituting a reliable unit. If the fault cannot be 
corrected with the equipment installed in the aircraft, 
either the suspected units or the complete equipment 
may be removed for a bench test. 


Note 
Do not remove the L-11 Loop from the circraft 
unless absolutely necessary. 


If a bench test is required, the use of the ARC Type 
BTK-21 Bench Test Kit will be helpful. 


SYSTEM TROUBLE-SHOOTING CHART 


Procedure 








Remove receiver for bench test. Make stage guin meas- 
urements {refer to Table 5-S). 








pp ia a 
ndicalor pointer does not show | Poor sensitivity {refer to Pro- | Tune receiver to known weak station und check sensitivity 


of reception during ANT and LOOP operation. Localize 
trouble as follows: 

#, If sensitivity is poor for both ANT and LOOP opera- 
tion, remove receiver for bench test. Make stage gain 
measurements (refer to Table 5-5). 

d. If sensitivity is normal for ANT but poor for LOOP 
operation, check loop cabie assembly; check component 


c, Defective sense antenna cable | cc. If sensitivity is normal for LOOP but poor for ANT 


| peration, check sense antenna cable for open or short; 
| check condition and installation of sense antenna. 

d. If sensitivity is normal for both ANT and LOOP op- 
| eration, check condition and operation of COMP-ANT- 
i LOOP switch in control unit, Make continuity check of 
| interconnecting wiring (sce Figure 2-20, 2-21, or 2-22). 

Se aca a ee nee re 









=. v 
=| 2 Probable Trouble 
«Loop not rotating (refer to Pro- 





5 as, Defective interconnecting 
~ wiring. 

b. Defective COMP-ANT- 
LOOP switch in control unit. 


c. Incorrect a-c output from 
dynamotor-alternator of power 
unit. 


d. 100-cycle amplifier in re- 
ceiver or output transformer 
T301, in power unit defective. 


e. Defective loop motor or 
loop gearing. 


Loop rotating (refer to Proce- 
dure), 

a. Failure of synchro-trans- 
mitter, B402, in loop. 

b, Failure of synchro in indi- 
cator. 


¢ Defective interconnecting 


wiring. 





d. Friction in bearings of in- 
} dicator. 


Incorrect a-¢ output from dyna- 
MOtor-allernutor power unit. 


Indicator pointer rotates to sta- 
tion bearing too slowly during 
COMP operation, and also when 
LOOP switch is operated. 


| Failure in 100-cycle amplifier in 
receiver. 
Defective interconnecting wiring. 


| Defective loop moter or Joop 
| fearing. 


Indicator pointer rotates too Modulator Z102 in receiver unp- 
rapidly with no signal input balanced, 


(drift greater than 180° jn 30 
seconds). 


tie ny, 








Excessive noise from loop or 
loop cable assembly, 


Defective V 102 or associated cir- 
cuit components of 2102 in re- 
ceiver. 


TEM TROUBLE-SHOOTING CHA 






| 









RT — Continued ? 
Switch to LOOP operation, tune in strong station, oper- : 
ate LOOP switch, and check for aural nulls. If signal does— . 


not pass through nulls, loop is not rotating. Localize 
trouble as follows: ; 


a. Check continuity of interconnecting wiring (see Fig- 
ure 2-20, 2-21, or 2-22). 


b. Set COMP-ANT-LOOP switch to COMP. Remove 
bottom cover from power unit. Make ohmmeter check 
that terminal 5 of T301 is connected to ground; if not 
grounded, switch is defective or trouble is in interconnect- 
ing wiring, 

c. Remove bottom cover from power unit. Measure 
value and frequency of 100-cycle voltage between termi- 
nals C and E of 3301; should be 13(+1) volts ac, 
100( +3) eps, 


d. Make continuity check of T301, Make stage gain 
measurement of 100-cycle amplifier (refer to Table 5-5). 








¢. Measure resistance between terminals D and E of 
loop (approximately 500 ohms). Temporarily connect 
loop known to be good (do not install) in place of in- 
Stalled loop. If substitute loop rotates normally when 
LOOP switch is operated, remove installed loop for over- 
haul. 


If aura! nulls are present indicating loop is rotating, local- 
ize trouble as follows: 


a. Measure resistance of B402 (refer to Table 5-6), 


b. Measure resistance of synchro in indicator (refer to 
Table S-8. $-9, or 5-10), 


c. Check continuity of interconnecting wiring (see Fig- 
ure 2-20, 2-21, or 2-22), 


d. Remove indicator for bench tests. 








Remove betiom cover from power unit. Measure value 
and frequenes of iOG-cycle voltage between terminals C 
and E ef J30!: should he 13¢ +1) volts ae. 100( +3) cps. 


Remove receiver for bench test. Make Slage gain meas- 
urements of 100-cycle amplifier (refer to Table S-S). 
Check continuity of interconnecting Wiring (see Figure 
2=20; 2-24, os 3-22), 

Measure resistence between terminals D and E of loop 
(approximately S00 ohms}, Temporarily connect loop 
known to be good (do not install) in place of installed 
Joop. If sabstitute loop rotates normally when LOOP 
switch is opersted, remove installed loop for overhaul, 











ger cleanse a aN 
Adjust RIGS trefer io Balanced Modulator Adinstment 
in Table Ss}. 


Disconnect loop cable at receiver, If rotation speed is re- 
duced significantly, trouble js in loop ar loop cable as- 
sembly. 

Remove receiver for bench test, 
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oisy reception, ©." * 


sceiver fails to switch bands in 
y one or all positions of MC 
\ND switch. 


‘eiver switches bands contin- 
y» with MC BAND switch 
ny position, 


} 
| 


iver switches bands contin- 
with MC BAND switch in 
wo of the three bands. 










Sar vey te 


Ala ts 


: cid Fou oi ws 


RD Es 
- Defective sense antenna. 


Defective loop or loop cable as- 
sembly. 


Faulty power unit or receiver, 


Defective motor or gear train in 
band selector, Z110, in receiver. 


Common terminal of MC BAND 
switch, $203, in control unit not 
grounded. 


Failure of MC BAND switch, 
$203, in control unit, or defec- 
tive interconnecting wiring. 


Band selector, Z110, in receiver 
defective. 


Contacts of Ki01 {normally 
closed) in receiver not making 
positive contact. 

Cam follower arm of $107 in re- 
ceiver rides beyond bottoming of 
cam. 


Two interconnecting wires ito 
band selector, ZI10. in receiver 
shorted to ground. 


Two switch contucts of $108 in 
receiver or $203 in control unit 
shorted to ground. 


Defective S107 of 7110 in re- 
ceiver. 


Interconnecting wire of one hand 
shorted to ground. 


Contact of S108 in receiver or 
$203 in control unit shoried to 
ground. 


Two of three band selector inter- 
connecting wires shorted to cach 
other, 


Two switch contacts of $108 in 
receiver Or $203 in control unit 
shorted to each other. 


STEM ROUBLE-SHOOTING CHART —= Continaed 
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5 eg te 
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Procedure 


Shut off aircraft engines and all other equipment except 
Type 21A. Check reception. * 


Check all ground connections. Check ground straps on 
receiver and power unit mountings, 
Check receiver reception in ANT position of known weak —_ 
Station. 

Check receiver reception in LOOP position of known 
weak station. 


Remove power unit or receiver for bench test. 


Set MC BAND switch successively to Bands I, II, and III. 
Check if voltage exists across terminals of motor, B101. 
If voltage exists, motor or gear train is defective. If volt- 
age does not exist, check other probable troubles. 


Make continuity check from terminal C of J201 to 
ground, 


Disconnect plug from J103 of receiver. Make continuity 
check from plug terminals F, G, and H, to ground, with 
MC BAND switch in Band I, Il, and HI positions, re- 
spectively, 


If previous test procedures indicated no voltage across 
motor terminals, and proper continuily at terminals F, 
G, and H of plug connected to J103, check K101, $107, 
and $108 of Z110 in receiver. 

Burnish and adjust contacts of K101. Check bandswitch 
operation (refer to Step 2 of Bandswitci’ Operation in 
Table 5-3). 

Adjust S107 so that switch opens just befare cam follower 
arm reaches botlom of cum notch. Check bandswitch 
operation (refer to Step 2 of Bandswitch Operation in 
Table $—3). 

Disconnect plugs from 3103 of receiver und J201 of con- 
trol unit. Make continuity check from plug terminals F, 


G, and H to ground with MC BAND switch in Band J, 
Il, and HT positions, respectively, 


Check visually and make continuity check, 


Check visually and mike continuity check. 


Disconnect plugs from $103 of receiter and J201 of con- 
trol unit, Make continuity check of interconnecting wires. 
(Band not switching continually has shorted lead.) 





Check visually and make continuity check. 


Disconnect plugs from J103 of receiver und J201 of con- 
trot unit. Make continuity check of interconnecting wires. 
(Band which does not continually switch is normal: short 
is between remaining two bands.) 


Check visually and make continuity check. 









B402, in loop. o- Rerbeninihy 
Defective or incorrect wiring be- 
tween loop and indicator. 
Terminal 3 of Z105, shorted to 


Erroneous directional infor- 
“mation may be given during 
checks on the ground due 
to reflections from nearby 







buildings, power lines, etc. ground. 

Make suitable flight checks ay 

to be sure trouble actually ; Pd 

exists. Defective loop transformer 


(T101, T102, or T103) or defec- 
tive antenna transformer (T105, 
T106, or T107) in receiver. 


Defective governor assembly or 

governor assembly brushes in 

power unit (incorrect a-c output 
from dynamotor-alternator), 


in COMP position, indicator | Incorrect interconnecting Wiring 
pointer moves left when aircraft 7 sitet! cr te Pec! Nae 
t 5 | 2 . 5, 07 

is turned left, and right when | Fisiee 350, ete ae 2193, bes 
aircraft is turned right. spectively). 


No audio output; equipment | Audio cut-off because of band- 








functions normally otherwise, switching failure. 
| Defective audio volume control. 
' 
Defective interconnecting wiring. | 
Defective receiver. | 
Ranier anes Z j 
Type 213A inoperative in all No low voltage- supplied to | 


functions including failure to 
switch bunds. 


power unit. 


Failure in power unit. 


No primury voltage lo receiver. 


Defective interconnecting wiring. 
Defective receiver. 
Receiver switches to all bands. 
bul is inoperative in uny fune- 
lion: no audio output, 


No B= te receiver, 


| Defective receiver, 





Type 2I1A inoperative except jn T° Tetons 
COMP operation. 5 





| R201A4. in control unit. 





| Defective inferconnecting Wiring. 


/ Compare synchro receiver resistance measurem 
“those listed in Table 5-8, 5-9, or 5-10. 


~ Compare “synchro transmitter resistance measurements 


















Me Rene 
ents with 







‘with those listed in Table 5-6. 
Check interconnecting wiring (see Figure 2-20, 2-21, or 


P2220 
| With ohmmeter positive probe grounded, check that re- 


sistance of ave bus to ground is at least 100,000 ohms. 
Make this measurement with receiver cold. 


If fault occurs on one band only, loop or antenna trans- 
former of that band probably defective: remove receiver 
for bench test. 


Remove bottom cover of power unit. Measure value and 
frequency of 100-cycle voltage between terminals C and 
E of 3301: should be 13(=1) volts ac, 100(+3) cps. 


Check continuity of interconnecting wiring (see Figure 
2-20, 2-21, or 2-22). 


Check operation of MC BAND switch and switching 
mechanism, 


Measure resistance between terminals O and E of J201 
in control unit, Resistance should vary from 0 to 100,000 
ohms as VOL control js varied from maximum clockwise 
lo maximum counterclockwise position, 

Check continuity of interconnecting wiring (see Figure 


2-20, 2-21, of 2-22), 


Remove receiver for bench test. 


With primary power on, determine whether dynamotor- 
alternator is runniffe. Hf not. check for low voltage be- 
tween terminals C and | of plug connected to J301 of 
power unit. 

Make continuity check between termina! D of plug con- 
Rected to F301 and ground. with power switch on control 
usit turned on. If continuits exists, remove power unit for 
bench test, 


if dynamotor-alternator rotates wiih primary power on, 
check for Jow voltage at terminal A of plug mating with 
J103 of receiver. 


Check continuity of imterconnecting wiring (see Figure 
2-20, 2-21, or 2~22), 


Remove receiver for bench test. 


Operate LOOP switch, ff indicator pointer ratates, B-- js 
Present in receiver, HW pointer does not rolate, check for 
B— between terminal J of J201 and ground, and terminal 
K of J301 and ground. in power unit, Remove receiver 
tor bench test. 


Remove receiver for bench test. 





Defective .r-f sensitivity control, Remove resr cover from control unit, Measure resistance 


of R2O1A, 


Check continuity of interconnecting wiring (see Figure 
2~20, 2-21, or 2-22 
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' : Type 21a. 













be REPLACEMENT OF ‘PARTS IN 
RECEIVER, 


eral. Except for some parts in the r-f assem 2 
tubes and most of the other electrical parts in ‘the | 
iver can be replaced without disassembl ora Se Paar 
3 through 5-23, included at the end of this section, | cee inal board down, ee 
aid in locating and identifying the parts by their. _ ent “of Tubes. Alll tubes in the R-30A Receiver. pia 
matic reference designations. After a part has been~ ‘ary *subminiai ’ 0 
iced, the operation of the equipment should be re- which? | are ‘soldered directly to a terminal point. When ~° 
ked. If any parts are replaced in the r-f assemblies, replacing a tube, the new tube should be oriented and its 
eceiver should be realigned and tested, as described leads routed as nearly like the original installation as 
ables 5-3 and 5-4. possible, Figure 5-1 is a tube location diagram. Tube 
wiring diagrams showing proper orientation and lead 
acement of Parts in I-f/A-f Circuits. The parts of routing are shown in Figures 5-2 through 5-7, When 


orto its fully meshed position ca. 
i Se 1 the top of the receiver chassis, remo 


4 


i-f/a-f circuits are mounted on a hinged terminal replacing a tube, do not precut the leads before installa- 
d. To expose these parts, remove the receiver dust tion, keep the spacing between leads at least Ms inch, 
r. Unscrew the conical stud and the screw located and use a minimum amount of solder. 
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RIGHT SIDE VIEW 
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5802 6021 45896 5899 5899 5899 


BOTTOM VIEW 





TP1455 
Figure 5—1. ARC Type R-30A Receiver, Tube Location Diagram 


NOTES: 


|. CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY gy FROM GLASS. 
2. TUBE LEADS 1 AND 6 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE. 





TPI457 


Figure 5—2. Wiring of VIOT 








MOD. 


FRONT 
OF 
RECEIVER 
FIBERGLAS TUBING (03210) 


TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE. 





TRi459 


Figure 5-3. Wiring of V102 
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* 
eh ee See wee 5 





NOTES: 
|. CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY FROM GLASS, 
2. TUBE LEADS | AND 6 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE. 


Figure 5—4. Wiring of V103 TP1461 


FRONT 
OF 
RECEIVER 





NOTES: 
i. CUT OFF UNUSED TUBE LEADS 2,4 AHO 7 APPROXIMATELY ss FROM GLAss. 
2. TUBE LEADS 1 AND & ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE, 





Figure 5-5. Wiring of V104 TP1463 





FRONT OF CHASSIS 


vi07 
5899 


(see. 


SECTION A SECTION B SECTION C — SECTION 


BOTTOM VIEW 





SECTION A 
(WIRED) 








SECTION 8 SECTION C SECTION D 
(WIRED) (WIRED) (WIRED) 


NOTES: 


1. GUT OFF UNUSED TUBE LEADS APPROXIMATELY “32 INCH FROM GLASS. 

2. TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE. 

3. INSERT TUBE LEADS INTO TERMINALS WITH MAXIMUM EXTENSION OF '/32 INCH 
BEYOND TERMINAL. SOLDER ON OPPOSITE SIDE OF TERMINAL BOARD . 


TP1465 
Figure 5-6, Wiring of V105, V106, V107, V108, V109, and VI10 
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NOTES: 


|. CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY + FROM GLASS. 


32 


2. TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE. 


3. INSERT APPROXIMATELY J oF LEADS INTO TERMINALS, THEN SOLDER, 
ei TPL467 
Figure 5~7. Wiring of V111,V112, V113, and Vii4 


temoval of R-f Assemblies. In general, the procedure 
Or removing any of the r-f assemblies is as follows: 


Note 


Prior to the removal of an r-f assembly, set the 
tuning capacitor to its fully meshed position 
{maximum copacity} to prevent accidental dam- 
age to the rotor blades. 


Step I. Remove the receiver dust cover and the band 
witch assembly cover. Disconnect the six wires from the 
:rminal board in the lower left of the band switch as- 
embly, remove the three screws securing the assembly 
> the front panel, and withdraw the assembly from the 
ceiver. 


Caution 
Do not disturb any setscrews or other adjust- 


ments in the band switch assembly. 


Step 2. Unsolder the connections from the r-f assem- 
ly to be removed and the lead from the tuning ca- 
acitor stator, then remove the six screws (four on top 


and two below deck) which hold the assembly in place. 
When removing the loop assembly, Z101, it is also 
necessary to unsolder the connections to the loop cable 
at J101 and pull these leads up through the hole in the 
chassis. 


Step 3. Slide the assembly sideways to remove. 


As an alternative procedure for removing the oscillator 
and second r-f assemblies, which are located at the rear, 
it is possible to leave the band switch assembly in place 
and remove the assembly desired by pulling it off the 
shaft toward the rear of the receiver. The oscillator as- 
sembly may be removed alone, but to remove the second 
r-f assembly it is first necessary to remove the oscillator 
assembly. 


Replacement of R-f Assemblies. To replace any of the 
r-f assemblies, reverse the procedures outlined previously 
for removal, Observe the following precautions: Care- 
fully inspect the front and rear wafer switch contacts 
before replacing the assembly in the receiver. Before 
engaging the long switch shaft in any switch rotor, be 
sure that the rotor is not oriented 180° from its proper 


gaged ‘rotors agree with the ® ‘one t 
oriented, engage this rotor, and re 
original angle to engage the remaining rotors. 


5—4. TEST AND ALIGNMENT INFORMATION. 
General. The units of the Type 21A may be tested indi- 
vidually or as a system to check their performance. Test 
procedures are included in this book and also in the 
instruction book for the ARC Type BTK-21 Bench Test 
Kit. The R-30A Receiver is the only unit of the Type 
21A which is subject to alignment. All r-f and i-f trans- 
formers are prealigned and hermetically sealed. Only 
the trimmer capacitors, loop amplifier, and balanced 
modulator may require realignment. 


Caution 
The R-30A is aligned at the factory. Do not re- 
align unless it is evident that such adjustment is 
required, If the R-30A is realigned, all the test 
procedures of Table 5~3 must be performed to 
check the accurecy of alignment, 





Mainfenance. ; 


_ Kit is recommended for testing an 


the Type 21A. In particular, use 


available, either RF Field Simulator 


Loop Cable Coupler ARC-19760 (which | ‘part f th 


- BTK-21) or a calibrated screen room? i is ‘Tequired. a 


If a calibrated screen room is used, provision must be 
made for the sense antenna input to the R-30A, For this: 
purpose, an r-f capacitive line divider must be connected 
between the signal generator, which directly energizes the 
screen room radiating wire, and the sense antenna cable 
of the Type 21A. This line divider must have an attenua- 
tion of 4:1 for 14-meter effective height times the screen 
room field attenuation factor? and, in addition, must 
have an output capacitance of 50 ppf. An r-f line 
divider for a screen room and a table listing the capacitor 
values for several room factors is shown in Figure 5-8. 
The addition of a 50-y~f dummy antenna capacitor and 
a DPDT switch as a DUMMY-FIELD selector switch 
provides a convenient method of selecting either the 
microvolts or microvolts-per-meter field strength signal 
input for the R-30A Receiver. 





‘The construction and calibration of a suitable screen room is described 
in RTCA Paper 83-56/DO0-70, RICA Secretariat, 16 and Constitutional 


Avenue N.W., Washingion 25, D, C. 
*Screen Room Aticnuation Factor -- Signal Generator Output (nv) 
ee " Fietd Strength (uv/meter) 





TO 
SIGNAL GENERATOR 
WIRE ANTENNA 


ci 
(NOTE 1) 


c2 
(NOTE oT 


| Oo 











FIELD” 


! 

i 

! 
“DUMMY” ' . 

, {NOTE 3) 

i 


SOnwF T (NOTE 2) 


TO RECEIVER 
ANTENNA INPUT 


MICROVOLTS DIRECTLY. 








| ROOM FACTOR 


ci (zuF) 1100 #100 100 aa "1001 100{ 1001 100 
Co (unF) 1900 180077001 600) 500| 400 | 300 | 200 


2. IN DUMMY POSITION, THE SIGNAL GENERATOR INDIC. 


3. IN FIELD POSITION, THE SIGNAL GENERATOR OUTPUT DIVIDED BY THE ROOM FACTOR IS 
EQUAL TO MICROVOLTS/METER FIELD STRENGTH. 


NOTES: 

t. TO DETERMINE VALUE OF Cl 
AND C2 (IN pu F) FOR ANY ROOM 
FACTOR, USE THE FOLLOWING 
FORMULA: 


RooM FAcToR= £2 4,2 





FOR KNOWN ATTENUATION 
RATIOS, THE FOLLOWING 
CHART MAY BE USED. 



















10:3 | 9:1 | 8:1 6:1 | 5:1 | 4:1 | 3:1 





TES THE ANTENNA OPEN-CIRCUIT 







TP1469 


Figure 5—8. Capacitive Line Divider for Screen Room 
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z 
ARC Type 21A 


eRe Res ec 
ifthe BTK-21 is used f 


Pee UVic tosis: 


Electronic Voltmeter, Ballant 
Power Supply, 13.7 volts de. 
equipment; or 27.5 volts 
equipment, as applicable. 
Resistor, 300 ohms, % watt 
Stopwatch 





If the BTK-21 is not used for aligning and testing the 
R-30A Receiver, the following test equipment, or 
equivalent, is required in addition to that listed previ- 
ously: 

ARC Type 21A Automatic Direction Finder (com- 

plete except for indicator) 

Cable Harness Assembly (to interconnect units of 

Type 21A, as shown in Figure 2-20, 2-21, or 2-22) 

Connector, UG-625/U or UG-290A/U 

Dummy Antenna, 50-yuf capacitor 

Voltmeter, 0-200 volts de 


For accurate alignment of the R-30A, Knob ARC-18802 
ond Shaft Extension ARC-21330, which are part of the 
GTK-21, ure desirable. If the tuning knob is not avail- 
able. the frequency dial of the C-59A may be used to 
select the alignment frequencies, though with less accu- 
racy. The testing of the R-30A does not require the use 
of the tuning knob. The frequency dial on ADF Test 
“unel ARC-19770 of the BTK-21 or the C-59A fre- 
quency dial may be used to select the test frequencies. 
‘The test procedures of Table 5-3 are based on the use 
of the frequency dial, Table 5~2 lists the number of revo- 
lutions of the 1uning knob required for specific alignment 
and test frequencies. The revolutions are counted clock- 
wise from the minimum-capacitance position of the knob. 


TABLE 5-2. TUNING KNOB REVOLUTIONS FOR 
ALIGNMENT AND TEST FREQUENCIES 











Frequency | | 

Bord tke.) | Use Revolutions' 
] 210 =! Test | 24.0 approx. 
1 300 Test } {2.5 approx. 

I 380 = Alignment and test [| = 3,58 
i 450 Test | 23.35 approx. 
1] 620 Test | 13.0 approx. 

i SUu0 | Alignment andtest | 3.58 
iy | 850 Test + 23.2 approx. 
11 =| «61300 | Test | 13.1 approx. 

i] + 1650 | Alignmentandtest | 4.08 


The tuning knob revolutions for alignment frequencies 380, 800, and 1650 
¢ ste the exact number required for accurate aliynment Of the receiver. 
[he tining knob revolutions for the test frequencies are approximate be- 
‘purse they will vary within the limits of the rated receiver dial accuracy 
'3 per cent in frequency). 
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tated to the sense antenna cable to oe Y%4-meter * 





antenna effective height and also to feed a wire radiator ~~: 


which supplies the signal source for the loop. The 
FIELD position of the RF Field Simulator also provides 
direct conversion of signal generator microvolts to micro- 
volts/meter field strength. The FIELD position of the 
t-f line divider, when used in a calibrated screen room, 
provides conversion of signal generator microvolts to 
microvolts/ meter field strength, but the microvolt output 
of the signal generator must be divided by the “room 
factor” to obtain the microvolts/meter field strength at 
the antenna input to the receiver; however, in the 
DUMMY position, the microvolt output of the signal 
generator is used directly. 


S+N/N RATIO. All S+N/N ratios are made to produce 
a 6-db or 10-db S+-N/N ratio at 50 mw S+N into a 
300-ohm load. The correct reference points for the 6-db 
ratio are 3.88 volts (50 mw) S+N and 1.94 volts (12.5 
mw) N; the 10-db ratio points are 3.88 volts (50 mw) 
S+N and 1.22 volts (5.0 mw) N. 


Aupio output, A 300-ohm resistor must be connected 
directly across the input terminals of the Ballantine 
Model 300 voltmeter, or equivalent. Headset or similar 
equipment connected in parallel with the input of the 
voltmeter ‘must have a very high impedance, or else be 
disconnected, in order not to affect the audio output 
measurements, 


MODULATION, The modulation required is 30 per cent 
at 1000 eps. 


5-5. R-30A RECEIVER TESTS. 

Table 5-3 outlines the various tests required to check 
the operation of the R-30A Receiver. The individual 
tests May be performed separately if desired; however, 
if the R-30A has been realigned, all tests must be per- 
formed, 


The test procedures of Table 5—3 do not require the use 
of Knob ARC-IS802 and Shaft Extension ARC-21330 
to select the test frequencies; the procedures as written 
are based on the use of the frequency dial. However, if 
the tuning knob and shaft are used. refer to Table 5-2 
for the required number of revolutions for the test fre- 
quencies, and to the preliminary procedure of Table 5-4 
for the proper installation of the tuning knob and shaft 
extension. 


intetvomnedd equipment as shown 
eee cin Figure $-10.°,2) | #4 

Rotate ‘ling crank couabertlack waa" as 2 tar as it: 
will go to bring R-30A. tuning capacitor to its — 
minimum-capacitance sees Do not force be- 








yond stop. we thie, Muses (eeu Shek GR dee aie. jae 4 
cs. 3 Disconnect eochaatial abkees at either end. Ro- Same as with BTK-21. None. 
nae late tuning crank until reference line just to right [! >>: 
& of high-frequency end of dial is aligned with 2 aie 
ROENt fiducial line. at 
4 Reconnect mechanical linkage taking care not to Same as with BTK-21. The fiducial line and reference 
change setting of tuning capacitor or frequency line are aligned when tuning 
dial, Recheck positions of tuning capacitor and capacitor is at minimum-capaci- 
dial. tance position. 
5 | Apply power to equipment by turning VOL con- Same as with BTK-21. None. 


| trol clockwise. Adjust primary power supply to 

13.75 or 27.5 volts dc, depending on voltage rat- 
ing of equipment. Allow R-30A to warm up for 
at least 30 minutes with dust cover in place. 


HIGH-VOLTAGE TEST 









Set COMP-ANT-LOOP switch 
to COMP. Remove bottom cover 
of P-i4A. Connect d-c voltmeter 
between terminal I of 3301 and 
ground. Adjust primury voltage 
to 13.75 or 27.5 volts de, de- 
pending on voltage rating of 


Set meter switch to LV and COMP-ANT-LOOP 
| switch to COMP. Adjust primary voltage to 
| 13.75 or 27.5 volts de, depending on voltage rat- 
ing of equipment. as read on voltmeter. 


(As noted.) 





| equipment. 
2 | Set meter switch to HV]. } Connect d-c voltmeter: between Meter should read between 135 
; terminal J of J301 and ground. and 150 volts de. 
3 Sel meter switch to HV2. Connect d-c voltmeter between | Meter should read between ILS 
terminal K of J30] and ground. | and 125 valis de. 





BANDSWITCH OPERATION 


erates aaa i mis ee 
! Set meter switch to LV, Adjust primary voltage Connect d-c voltmeter between | Bandswitch Operaies properly 








fo [EO volts de (for 14-volt equipment} or 22.0 terminal | of 330] and ground. but with reduced speed, 
sully de (for 28-valt equipment), as read on volt- Adjust primary volinge to 11.0 
miecier, Check operation of MC BAND switch in volts (for I4-volt equipment) o7 
all positions. 22.0 volts (for 28-suit equip- 
ment). Check operation of Mic 


2 | Adjust primary voltage to 15.5 valts de (for i4- Same as with BHTK-2 1. Bundswitch operates properly 
volt equipment} or 31.0 volis de (for 28-volt but ut higher specd and with no 


equipment). Check operation of MIC BAND tendency to overshoot. 
, switch in all positions, t 


MINIMUM NOISE LEVEL 
— SPS Tae Gea RSET Sy Satan sn 
i} Adjust primary voltage to 13.74 volts de or 27.5 ; Same as with BTK-21 None. 
vohs dc, depending on voltage nuting of equip- | 
ment, as read on voltmeter. 


2 Connect Ballantine Model 300 volimeter, with 
300-ohm resistance across inpui. to cither TEL 


| BAND switch in ull positions 
| 











Connect Ballantine Moxigh 34H) Nune. 
voltmeter, with 360-ohm  resist- 


i jack. ance across input. buiween ter- | 
i minal J of 3103 and grote. 
3 Set meter switch to TEL JKS position, COMP- Set COMP-ANT-LOOP switch Meter reads less then 30 my 
| ANI-LOOP switch to ANT position, and VOL to ANT position and VOL con- (equivalent to GOS mw). 
| control to extreme counterclockwise (minimum ) trol to extreme counterclockwise | 
| position, (minimum) position. | ee 
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idk cnt utes) sk 
iS C Type 21A:, 


$ 
t 





to affect output measurements. ds 


Set meter switch to TEL IKS, * COMP-ANT. 
LOOP switch to ANT, BFO switch OFF, MC 
BAND switch to Band I (.19-.40), and 
DUMMY-FIELD switch to DUMMY. 


Tune R-30A to 380 ke. 


Set signal generator output to 10 pv, modulated 
30 per cent at 1000 cps. 


Tune signal generator in vicinity of 380 ke for 
maximum audio output as indicated on voltmeter 
and simultaneously adjust VOL contro] to pro- 
duce 3.88 volts output. 


Turn modulation off and read voltmeter. 


Set MC BAND switch to Band IE (.40-.84). Do 
not change tuning of R-30A, Repeat Steps 4, 5, 
and 6, except tune signal generator in vicinity of 
800 ke to measure sensitivity at 800 ke, 


Set MC BAND switch to Band III (.84-1.75) and 
tune R-30A to 1650 ke, 


Repeat Steps 4, 5, and 6, except tune signal gen- 
erator in vicinity of 1650 kc to measure sensitiv- 
wy at 1650 ke, 

Sei MC BAND Switch to Band | (.19-.40) and 
tune R-30A to 300 ke, 

Repeat Steps 4. 5. and 6, except tune signal gen- 
erator in vicinity of 300 ke to measure sensitivity 
at 300 ke, 

Set MC BAND switch to Band Hl (.40-.84) and 
tune R-30A to 620 ke. 

Repeat Steps 4, §, and 6, except tune signal gen- 
erator in vicinity of 620 ke to measure sensitivity 
at 620 ke, 

Set MC BAND switch to Band IT] (.84-1,75) and 
tune R-30A to 1300 ke. 

Repeat Steps 4, 5, and 6, except tune signal gen- 
erator in vicinity of 1300 ke to measure sensitiv. 
ity at 1300 ke. 

Set MC BAND switch to Band 1 {.19-.40) and 
tune R-30A to 210 ke. 

Repeut Steps 4. 5. and 6, except tune signal gen- 
crator in vicinity of 210 ke to measure sensitivity 
at 210 ke. 

Set MC BAND switch to Bund II (.40-.84) and 
tune R-30A to 450 ke, 

Repeat Steps 4, 5. and 6, except tune signal gen- 
erator in vicinity of 450 ke to measure sensitivity 
at 450 ke. 


See footnotes at end of table, 


68 


(Any headset connected in parallel TE volt-. 
meter must have very high seorrs so as $ not et 












Set COMP-ANT. ANT-LOOP switch 
to ANT, BFO switch OFF, MC 
BAND switch to Band I (.19- 
40), and DUMMY- FIELD 
switch to DUMMY. 


Same as with BTK-21. 
Same as with BTK-21. 
















Same as with BTK-21!. 


Same as with BTK-21!. 


Same as with BTK-21. 


Same as with BTK-21. 


Same as with BTK-21. 


Same as with BTK-2}. 


Same as with BTK-21. 


Same as with BTK-21 


Same as with BTK-2). 


Same as with BTR-22, 


Same as with BTK-21. 


Same as with BTK-21, 


Same as with BTK-21. 


Same as with BTK-21. | 


Same as with BTK-2]. 












Normal Indication 


None. 


None. 
None. 


None. 


If voltmeter reading (output) is 
more than 6 db below 3.88 volts 
(less than 1.94 volts), sensitiv. 
ity is better than [Ouv. 


As noted in Step 6, 


None, 


As noted in Step 6, 


None. 


As noted in Step 6. 


None. 


As noted in Step 6. 


None. 


As noted in Slep 6. 


None, 


As noted in Step 6 


None, 


As noted in Step 6 





gintenance 















R tepe 4, 5, and 6, apie tune Rd gen- 
rator in vicinity of 950 ke to measure sensitivity 
at 950 ke. 





MCW LOOP SENSITIVITY? 


Set COMP- ANT-LOOP switch to LOOP, MC Set COMP-ANT-LOOP switch 
BAND switch to Band I(.19-.40), and DUMMY- to LOOP, MC BAND switch to 
FIELD switch to FIELD. Set LOOP MOTOR | Band I (.19-.40), and DUMMY- 
switch ON, press"LOOP switch to rotate loop to Ee — to FIELD. Press 
either 90° or 270° as read on indicator with dial : switch th rotels 0p: 10 
0° positi liened with iad € indi either 90° or 270° as read on in- 

position aligne 3 with index at top of in icator. dicator with dial 0° position 
Release LOOP switch, Set LOOP MOTOR switch aligned with index at top of in- - 
OFF, Set BFO switch OFF. dicator, Release LOOP switch. 
Set BFO switch OFF. 
























































2 Tune R-30A to 210 ke, Same as with BTK-21. None. 
3 Set signal generator output to 250 ~v, modulated Same as with BTK-21. None. 
30 per cent at 1000 cps. 
4 Tune signal generator in vicinity of 210 ke for Same as with BTK-21. None. 
maximum audio output as indicated on Ballan- 
tine Mode! 300 and simultaneously adjust VOL 
control to produce 3.88 volts output. 
5 Turn modulation off and read voitmeter. Same as with BTK-21. If voltmeter reading (output) is 






more than 6 db below 3.88 volts 
(less than 1.94 volts) sensitivity 
is better than 250 xv. 
Note 
Extraneous signals or noise 
will affect this measurement. 
Be sure crea in which meas- 


urement is made is properly 

| | shielded. 
a iii a cit aig sca 

_ CW LOOP SENSITIVITY? 
I ae i . Sree Ses 
1 | Set COMP-ANT-LOOP switch to LOOP. MC COMP-ANT-LOOP | switch | None. 
| BAND switch to Band 1(.19-.40), and DUMMY- | = LOOP. MC BAND switch to 

FIELD switch to FIELD. Set LOOP MOTOR | Band I (.19-.40), and DUMMY- | 








switch ON, press LOOP switch to rotate loap to FIELD switch to FIELD. Press 


: ; pies : ‘ | LOOP switch to rotate lo 
either 90° or 270° as read on indicator with dial | | Bee ee loop te 
| either 90° or 270° as read on in- 


| O° position set to O° fiducial mark, Release | dicator with dial 0° position 

| LOOP switch. Set LOOP MOTOR switch OFF. | aligned with index at top of in- 

i Set BFO switch ON. | dicator, Release LOOP switch, 

| _ Set BFO switch ON. 
2 | Tune R-30A to 3860 ke. | Same as with BTK-21-. None. 
3 | Set signal generator output to 70 py Umodulidtion Same as with BTK-2f. None, 


off). Tune signal generator in vicinity of 380 ke 
for maximum audio output as indicated on Bal- 

| fantine Model 300 and simultaneously adjust 

YOL control to produce 3.88 volts output. 

4) Turn carrier off and read voltmeter. Same as with BTK-21. If voltmeter reading (output) is 
more than 10 db below 3.88 
volts (less than 1.22 volts), sen- 
sitivity is better than 70 avs 
meter. 
As noted in Step 4. 


ta 


Set MC BAND switch to Band II (.40-.84). Do | Same as with BTK-2i 
tot change tuning of R-30A. Repeat Steps 3 and 
4, except tune signal generator in vicinity of 800 


ke to measure sensitivity at 800 ke. 





See foomnoces at end of table, 
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BAND switch to Band III (.84-1.75) 
R-30A to 1650 ke, vy 


“Steps 3 and 4, except tune signal genera- 






3 at 1650 ke: 


* Set BFO switch ON. Set MC BAND switch to 
Band I (.19-.40) and tune R-30A to 210 ke. 


9 Set signal generator output to 170 wv (modula- 
tion off). Tune signal generator in vicinity of 
210 ke for maximum audio output as indicated 
on Ballantine Model 300 and simultaneously ad- 
just VOL control to produce 3.88 volts output. 


10 Turn carrier off and read voltmeter. 


11 Set MC BAND switch to Band II (.40-.84) and 
tune R-30A to 450 ke, 


12 Repeat Steps 9 and 10, except set signal genera- 
tor output to 70 wv and tune signal generator in 
vicinity of 450 kc to measure sensitivity at 450 
ke. 

13 Set MC BAND switch to Band Ill (.84-1.75) 
and tune R-30A to 950 ke. 


Repeat Steps 9 and 10, except sct signal genera- 
tor output to 70 gv and tune signal generator in 
vicinity of 950 ke, to measure sensitivity at 950 





‘tor in vicinity of 1650 D ke to measure sensitivity 







Same as with BTK-21. 

Same as with BTK-21. ; t None. 

Same as with BTK-21. If voltmeter reading (output) is 
more than 10 db below 3.88 
volts (less than 1.22 volts), sen- 
sitivity is better than 170 micro- 
volts, 

Same as with BTK-21. None. 

Same as with BTK-21. As noted in Step 10, except sen- 
sitivity is better than 70 pv. 

Same as with BTK-21. None. 

Same as with BTK-21. As noted in Step 10, except sen- 


sitivity is better than 70 gv. 


~ COMPASS SENSITIVITY | 





I | Set MC BAND switch to Bund J (.19-.40) and 
j tune R-30A to 210 ke approximately. 
1 
2 | Set COMP-ANT-LOOP switch te COMP, BFO 
switch ta OFF, LOOP MOTOR switch ta ON, 
and DUMMY-FIELD switch to FIELD. 
| 
3 | Set signal generator output to 10,000 pv (that is, 
; 10,000 gv/ meter ficld strength), with no modt- 
| tation, 
~ Tune signal generator in vicinity of 210 ke for 
maximum tuning meter deflection, 
5 | Rotate indicator VAR. knob until pointer is at 
_ dial 0° position. 
| 
6 | Set signal generator output to 60 yy {that is, 


60 zv/meter field strength) with no modulation 
and tune signal generator in vicinity of 210 ke 
for maximum tuning meter deflection. 


7 Set signal generator output to 10,000 pv. Notc 
average reading and jitter of indicator. 


See footnotes at end of table. 
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| 
| 


a a = 
-19- Same us with BFK-21. None. 





Set COMP-ANT-LOOP switch None. 

to COMP, BFO switch to OFF, 

and DUMMY-FIELD switch to 

FIELD. 

Same as with BTK-2], None. 

Same as with BTK-21. Loop nulls. 

Sume as with BTK-21, Dial 0° position and pointer 


| may not be aligned with index 

| at top of indicator if loop com- 

pensation schedule has been set 

up. 
Indicutor reads O°{—2) with 
2° jitter. 


Sume as with BTK-21 


Same as with BTK-21. Indicator reads O°(21) with 
= 4° jitter. 








mechanical fault exists in 
loop mechanism, bring L-11 
into full view, press LOOP 
switch, and note that loop 
rotates smoothly when it is 


10 


13 


re 


Set MC BAND switch to Band II (.40-.84) and 
tune R-30A to 450 kc. Repeat Steps 6, 7, and 8, 
except tune signal generator in vicinity of 450 ke. 


Set MC BAND switch to Band III (.84-1.75) 
and tune R-30A to 950 ke. Repeat Steps 6, 7, 
and 8, except tune signal generator in vicinity of 
950 ke. 

Set MC BAND switch to Band I (,19-.40) and 
tune R-30A to 380 kc. Repeat Steps 6, 7, and 8, 
except tune signal generator in vicinity of 380 ke. 
Set MC BAND switch to Band II (.40-.84). De 
not change tuning of R-30A. Repeat Steps 6, 7, 
and 8, except tune signal generator in vicinity of 
800 ke. 

Set MC BAND switch to Band III (.84-1,75) 
and tune R-30A to 1650 ke. Repeat Steps 6, 7, 
and 8, except tune signal generator in vicinity of 
1650 ke, 


| Set MC BAND switch to Band I (.19-,.40) and 


tune R-30A to 210 ke. 


Same as with BTK-21. 


Same as with BTK-21. 


Same as with BTK-21. 


Same as with BTK-21. 


Same as with BTK-21. 


AVC TEST 

















i 
j 
} 


slewed away from null, 


As noted in Steps 6, 7, and 8. 


As noted in Steps 6, 7, and 8. 


As noted in Steps 6, 7, and 8. 


As noted in Steps 6, 7, and 8. 


As noted in Steps 6, 7, and &. 


Same as with BTK-21. None. 


2 | Set COMP-ANT-LOOP switch io COMP, BFO | Same as with BTK-21. None. 
_ switch to OFF, and DUMMY-FIELD switch to 
' DUMMY. 
3 Set signal generator output to 100 zy, modulated =| Same as with BTK-21. None. 
30 per cent at 1000 cps. | | 
4 | Tune signal generator in vicinity of 210 kc for | Same as with BTK-21. | None. 
maximum tuning meter deflection and simul- 
| taneously adjust VOL control to produce 3.88 
volts output as indicated on Ballantine Model | \ 
300, 
S | Set signal generator output to 10 py, | Same as with BTK-21. Voltmeter reads .between 2.0 
| and 4.8 volts. 
6 | Set signal generator output to 100 av. | Sume as with BTK-21. Voltmeter reads between 3.8 
and 4.0 volts. 
7 Set signal generator output to 100,000 pv. Sume as with BTK-21, Voltmeter reads between 4.2 
and 6.8 volts. 
8 Set signal generator output to 500,000 pv, Same as with BTK-21, | Voltmeter reads 8.5 volts or less. 
9 | Set MC BAND switch to Band II (,40-.84) and Same as with BTK-21. : None. 
tune R-30A to 450 ke. 
10 Repeat Steps 2 through 8. Same as with BTK-21. As noted in Steps 2 through 8. 
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Same as with BTK-2 


12 






POWER OUTPUT TEST 








Set MC BAND’ switch” 










1 AND ''sw ‘Band Il (.84-1.75) Same as with BTK-21. © None. 
and tune R-30A to 950 kc. Set COMP-ANT- 
LOOP switch to COMP and DUMMY-FIELD 
switch to DUMMY. Nien 

2 Set signal generator output to 100 sv modulated Same as with BTK-21, None. 


30 per cent at 1000 cps and tune signal generator 
in vicinity of maximum tuning meter deflection. 
Set VOL control to extreme clockwise position 
and note audio output as indicated on Ballantine 
Model 300. 














Same as with BTK-21. Voltmeter reads between 10 and 


15 volts, 








LOW-VOLTAGE OPERATIONAL TEST 


Set MC BAND switch to Band I (.19-.40) and Same as with BTK-21, 

tune R-30A to 210 ke. 

Set COMP-ANT-LOOP switch to ANT, BFO 

switch to OFF, and DUMMY-FIELD switch to 

DUMMY. Adjust primary voltage to 11.0 volts 

de (for 14-volt equipment) or 22.0 volts de (for 

28-volt equipment). 

Set signal generator output to 10 pv, modulated 

30 per cent at 1000 cps. 

Tune signal generator in vicinity of 210 ke for 

maximum audio output as indicated on Ballan- | 
i 









te 


Same as with BTK-21. None. 

















Same as with BTK-21. None. 





Same as with BTK-21, None. 







tine Model 300 and simultaneously adjust VOL 
contro] to produce 2.0 volts. 






$ { Turn modulation off and read voltmeter. } Same as with BTK-21. | Voltmeter reads 1.0 volt, or less. 
6 Set BFO switch to ON. Check that BFO operates. | Sume as with BTK-21, | Voltmeter reading increases in- 
| dicating BFO is operating. (May 
| be checked aurally by connect- 
ing headset.) 
7 Turn BFO switch to OFF, Set MC BAND switch {| Same ay wiih BTK-21. None. 
to Band II (.40-.84) and tune R-30A to 450 ke. | 
& Repeat Steps 3, 4. and 5, except tune signal gen- Same as with BTK-21. As noted in Step 5. 
erator in vicinity of 450 ke, 
9 Set MC BAND switch to Band II (.84-1.75) Same us with BTK-21], None. 
and tune R-30A to 950 ke, 
10 Repeat Steps 3, 4, and $, except tune signal gen- Same as with BTK-21, | As noted in Step 5. 


erator in vicinity of 950 ke. 


‘MCW ANT sensitivity is defined as the signal input level, modulated 30 per cent at 1000 cps, fed in series with » 50-yel capacitance to the 1Qhaul sense 
antenna cable, required to produce a 6-db S+-N/N output ratio at 50 mw S+N (modulation on, modulation off; $0 mw is equal to 3.88% volts across 300 
ohms}, 

“MCW LOOP sensitivity is defined ay the field strength in microvolis-per-meter (av/meter) at the loop, modulated 30 per cent at 1000 cps and fed through ~ 
ihe standard loop cable (ARC-17985), required to produce a 6-db S—N/N output tatio at 50 mw (modulation on, modulation off}. For this measurement, 
the loop musi be rotated tO & position of maximum pickup. 

*CW LOOP sensitivity is defined as the field strength in microvolts-per-meter {uvymeter) at the boop, required to produce a 10-db S+N/N output ratio at 
50 mw (carrier on, carrier off}. This measurement is made, with the BFO on, by tuning the signul generator to produce a beut-frequency note of about 
1GG0 cps, This note will occur at two points in the vicinity of the receiver r-f tuned frequency; the higher-amplitude note is used for the CW LOOP sensitiv. 
ily measurement. Also, for this measurement the loop must be in 2 position of maximun: pickup, 


Caution 


In the presence of strong adjacent signals or high ambient noise conditions, the MCW LOOP or CW LOOP sensitivity 
measurements should be made in a shielded room. The RF Field Simulator and cables of the BTK-21 are not perfect shields. 
Extraneous signals, noise, or both, may affect measurements unless additional shielding is provided. The low-frequency end 
of Band | is effected most seriously, 


re 











individually, the procedure as described ‘presupposes that 


all previous steps have been completed. The procedure 
without the use of an ARC Type BTK-21 Bench Test 
Kit assumes that a DUMMY-FIELD switch is installed 
as part of the bench test set-up, as shown in Figure 5-8. 
If alignment is performed, all tests described in Table 
5-3 must be completed to insure accurate alignment. 


21330, which are part of the BTK-21 shor be used, 


xtension “AR 





If these items are not available, the frequency dial may 
be used, though the settings may not be as accurate. i 
alignment procedure with the BTK-21 is based on. 

use of the tuning knob and shaft extension, while the: t 
procedure without the BTK-21 uses the frequency dial. 


The alignment points for the R-30A Receiver are ideoti- 7 
fied in Figure 5~11. 


TABLE 5—4. ALIGNMENT OF R-3OA RECEIVER 
Step Procedure With BTK-21 Procedure Without BTK-21 


PRELIMINARY PROCEDURE 





Interconnect equipment as shown in Figure 5-10. 
Rotate tuning crank counterclockwise as far as it will 
go to bring R-30A tuning capacitor to its minimum- 
capacitance position. Do not force beyond stop. 


Interconnect equipment as shown in Figure 5-9. 

2 Fit Shaft Extension ARC-21330 over splined shaft of R-30A 
tuning capacitor and tighten. Install Knob ARC-1!8802 over the 
shaft extension. Rotate tuning knob counterclockwise until it 
stops—do not force beyond stop. 








3 | Without disturbing R-30A tuning capacitor setting, remove tun- Disconnect mechanical linkage at either end, Rotate 
ing knob. Orient tuning knob until red zero line is approxi- tuning crank until reference line just to right of high- 
matcly on top (12 o'clock position). Replace tuning knob. frequency end of dial is aligned with fiducial line. 

4 Hold tuning knob so that red zero line is still on top and R-30A | Reconnect mechanical linkage taking care not to 
tuning capacitor does not change position, then tighten tuning change setting of tuning capacitor or frequency dial. 
knob knurled nut. Rotste collar on tuning knob until black Recheck positions of tuning capacitor and dial. 
fiducial line is aligned with red zero line. 

Note ' 
Refer to Table 5-2 for a listing of tuning knob revo- | 
lutions for receiver clignment frequencies, 

5 | Apply power to equipment by turning VOL control clockwise. | Same as with BTK-21. 

| Adjust primary power supply to 13.75 or 27.5 volts dc. depend- | 

ing on voltage rating of equipment. Allow R-30A to warm up 

| for at least 30 minutes with dust cover in place. | 
TRIMMER CAPACITOR ALIGNMENT 

6 | Set Measurements “Model 65-B Signal Generator to exacily x0 Same us with BIK 2 
Ke. Use Measurements Model 111-B Crystal Calibrator to check 


frequency. 

7 | Set COMP-ANT-LOOP switch to COMP, MC BAND switch to 
Band I (.19-.40}, LOOP MOTOR ON-OFF switch to OFF, switch to Band | 1.19.40). BFO switch to OFF, and 
and DUMMY-FIELD switch to DUMMY. DUMMY-FIELD switch 106 DUMMY. 


| 
& | Rotate tuning knob 3.58 revolutions clockwise from mininuni- Tune R-F0A to 380 ke 


Sct COMP-ANT-LOOP switch to COMP, MC BAND 


capacitance setting to set R-30A to 380 ke. 
Note Note 


To reduce effects ef mechanical linkoge 
backlash, rotale tuning crank in counter- 


To reduce effects of backlash, rotate tuning knot in 
counterclockwise direction to approach frequency s+! 


ting. : clockwise direction to approach frequency 
setting, 
Sune us with BTK-21. 


Band I OSC trimmer C141, then 2nd RF trimmer C30. then 

Ist RF trimmer C125. then ANT trimmer C119 for madirnum 

deflection of tuning meter, 

Set signal generator output to 20 xv approximately. Repent ad-  j  Sume as with BTK-21, 
justment of C141, then C130, then C125, then C219. for maxi- 

mum deflection of tuning meter, | 


9 Set signal generator output to 10.000 pv approximately. Adjust 
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TRIMMER CAPACITOR ‘ALIGNMENT—Continued 


- Set bignal generator to’ exact 00 Set’ BAND: switchs to 
Band II (.40-.84). Do not « ange tuning of R-30A,. ey : 
12 Set signal generator output to 1 000 nv ncttirestaiy Adjust’ Same as with BTK-21. 
Band II OSC trimmer C142, then 2nd RF trimmer C131, then S ‘ 
Ist RF trimmer C126, then ANT’ trimmer C120 for maximum 
deflection of tuning meter. _ : zy 

13 Set signal generator output to 20 qv approximately. Repeat ad- Same as with BTK-21. 
justment of C142, then C131, then’ as then C120 for maxi- 
mum deflection of tuning meter. 

14 Set signal generator to exactly 1650 ke. Set MC BAND switch Set signal generator to exuctly 1650 ke. Set MC 
to Band III (.84-1.75). Rotate tuning knob 4.08 revolutions BAND switch to Band II] (.84-1,75). Tune R-30A 
clockwise from acini pecans Setting to set R-30A to to 1650 ke, 

1650 ke. 

15 Set signal generator output to 10,000 #V approximately. Adjust Same as with BTK-21. 
Band ILI OSC trimmer C143, the 2nd RF trimmer C132, then 

Ist RF trimmer C127, then ANT trimmer C121 for maximum 

defiection of tuning meter. 


16 Set signal generator output to approximately 20 av. Repeat ad- Same as with BTK-21. 
justment of C143, then C132, then C127, then Ci21 for maxi- 
mum deflection of tuning meter. 











: Same as with BTK-21. 






LOOP AMPLIFIER ALIGNMENT 


Set COMP-ANT-LOOP switch to LOOP and MC BAND switch Same as with BTK-21. 
to Band I (.19-.40). 


















18 Set DUMMY-FIELD switch to FIELD. Set LOOP MOTOR Set DUMMY-FIELD switch to FIELD. Press LOOP 
switch ON, press LOOP switch to rotate loop to cither 90° or switch to rotate loop 10 either 90° or 270° as read on 
270° as read on indicator with dial 0° position aligned with indicator with dial O° position aligned with index at 
index at top of indicator. Release LOOP switch and set LOOP top of indicator. Releuse LOOP switch. 

MOTOR switch OFF. 

19 Set signal generator to exactly 380 Ke. Same as with BTRK-21. 

20 | = Rotate tuning knob 3.58 revolutions clockwise from minimum: Tune R-30A (eo S80 be. 

| capacitance setting to set R-30A to 380 kc. | 
21 Set VOL control to extreme clockwise position (disregard sudio ' Sume as with BT K-21. 
distortion). ' 
22 Increase signal generator output until taning meter is deflected =| Same as with BT'K-2| 
upproximiately one division. 

23 { Adjust Band | loup circuit trimmer C101 for maximum detlec- Same as with BIK-21 
;} tion of tuning meter. | 

24 Set signal generator to exactly 800 ke. Sect MC BAND switch | Same us with BIK-21 


| to Band IL (40-84). Do not change tuning of R-30A. Increase 

Signal generator output until tuning meter is deflected approxi- 

| maiely one division, Adjust Band I loop circuit trimmer C102 

| for maximum deflection of tuning meter. 

as Set signal generator to exactly 1650 ke. Set MC BAND switch Set signal gencrator to exuctly 1650 ke. Set MC 
to Band HL (.84-1.75), Rotate tuning kneb 4.08 revolutions | BAND switch 10 Band [1 (.84-1.75). Tune R-JUA 


clockwise from minimum-capacitance setting to set R-30A to to 1650 ke, 
1650 ke, 
26 Increase signal generator output until tuning meter is defiected Same as with BTK-2), 


approximiuely one division. Adjust Band II Joop circuit trimmer 
C103 for maximum deflection of tuning meter, 








BALANCED MODULATOR ADJUSTMENT 

Set MC BAND switch 10 Band 1 (.19-,40), Tune 
R-30A to 380 ke. Make certain no signal is being re- 
ceived; detune slightly if necessary. 





Set MC BAND switch to Band I (.19-.40), Rotate tuning knob 
3.58 revolutions clockwise from minimum-capicitince setting to 
set R-30A to 380 ke. Make certain no signal is being reccived: 
detune slightly if necessary, 

Set COMP-ANT-LOOP switch to COMP and LOOP MOTOR 
switch to ON. 





Set COMP-ANT-LOOP switch to COMP, 





with BTK.21, except in Band mm ‘Position 
“304 to 1650 ke. 





4.08 revolutions clockwise from minimum-capecitahce® ing ob , 
and note speed of loop rotation, Make certain no signal is being | .- 
received in either band position; detune slightly if necessary. © wex 
31 Reset MOD BAL potentiometer R108 for optimum compromise Snax as with BTK-21I, 
(minimum rotation) on all bands. Under no-signal conditions, 

loop should not rotate faster than 180° in 30 seconds in any 

band. 





TEST 


32 | Perform ail receiver tests outlined in Table 5-3. Same as with BTK-21. 










ARC TYPE H-21A I: 
TEST PANEL 1. COMPONENTS MARKED WITH AN 
ASTERISK (*) ARE NOT PART OF 






BENCH TEST KIT ARC TYPE 
BTK-2t 
2. 24 & USED ONLY WHEN TESTING 
AN ARC TYPE IN-}3 OR IN-13A 
ISDICATOR. THE EQUIVALENT OF 
AN ARC TYPE [N-12 INDECATOR 
1S PART OF THE TEST PANEL. 
P4 MAY BE CONNECTED DIRECTLY 
TO THE IN-t3. WHEN TESTING AN 
IN-13A, 4 MUST RE CONNECTED 
TO ADAPTER ASSEMBLY ARC -22770. 




























* ij re 
POWER UNIT fj Tore ATOR 
ARC TYPE P-i4 I Li anc TYPE 
OR P-i6a 


ADAPTER ASSEMBLY 
ARC-22770 




















| 
: 
| : 
ih INDICATOR 
a ARC TYPE IN-I3 
CABLE HARNESS = ‘ir’ Z | 
ARC -I9790 wits) (Ps) 

MOUNTING R 1 mJ = 
| ARC TYPE ¥-28 ; % Qe FS ~ 
OR M-zeA "4 \t 
| | | | 
| i LOOP CABLE COUPLER * oop || 
; ARC ~ 19760 ARC TYPE L~ il | 
t Pe | 






LOOP CABLE ASSEMBLY 
SS aC -17985 


) 


RF FIELD SIMULATOR 
ARC ~19760 


| 
' 
MOUNTING \ 
ARC TYPE w-26 TO oh ~.He 





SEATRATOR 


SENSE ANTENNA 
CASLE ASSEMBLY 
ARC «17964 
- Cl 
NS ——— 


Figure 5-9, Bench Test Set-up for Alignment and Test of ARC Type R-30A 
Receiver with ARC Type BTK-21 Bench Test Kit 


ORM-2654 SGvaL ~Acen © OL | 











TPLLOLA 
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POWER UNIT © Cl NIT: RECEIVER” 
ARC TYPE P-IGA° ARC TYPE C-59A ARC TYPE R-30A 
e i ei Hy 













TO LV 
SOURCE 






CABLE HARNESS 


ELECTRONIC 
SEE FIGURE 2-20 Vo 


LTMETER 


LOOP CABLE ASSEMBLY | 
ARC-i7985 | 


TO SCREEN ROOM 
WIRE ANTENNA 













SCREEN ROOM 
CAPACITY DIVIDER 
(SEE FIG. 5-8 FOR DETAILS) 


wie e SIGNAL | 
i GENERATOR 














SENSE ANTENNA 
CABLE ASSEMBLY 
ARC - 17984 


Trial 
Figure 5-10. Bench Test Set-up for Alignment and Test of ARC Type R-30A 
Receiver without ARC Type BTK-21 Bench Test Kit 
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TUNING CAPACITOR ClO7 





@Q woo BAL 
R108 


FRONT 


LOOP 





TPiats 


Figure S—?1, ARC Type R-30A Receiver, Alignment Points 








F Conditions for R-f sot I-f bicseetatenter ok 

1. Ave line shorted to ground (terminal 3 of Z105 hori’ to chassis). 

2. C-59A COMP-ANT-LOOP switch in ANT or LOOP position, as noted. 

3. VOL control set at maximum (extreme clockwise rotation). 

4. The input shown is the signal level required to obtain — 15 volts dc between 
the junction of resistors R130 and R131 (at the detector load) and the chassis. 
The voltage must be read by a d-c vacuum tube voltmeter. 

5. The voltage levels shown in Table 5—5 are average values. Variations of 100 
per cent or more from these values may be encountered in normal receivers 
because of variations in the tubes of the cascaded stages of the receiver. The 
greatest variations will be encountered in the r-f stages because of the effects 
of receiver noise and the fact that all amplifiers are in use. 

6. Signal is applied to measurement points directly from the ungrounded side of 
the signal generator, except as noted, The signal generator ground terminal is 
connected directly to the receiver chassis. 

7. The i-f measurements are made with receiver tuned to 190 kc. Signal gen- 
erator frequency is 142.5 kc. 


R-F MEASUREMENTS 
luv for — 15 volts de detector voltage} 









ANT Position 


ee 


Function Selector Switch LOOP Position 


————— 





















pv! aoe | uv at | wat | pvt 
Frequency | Band Termine! 1} Terminal 5 | J102 Antenna | Terminal t | Terminel T 
(ke) (me) L-17 teal | of VIOT =| of VIOT? | Input | of V103? of VI05 
210 | 19.40  ; 80 } 20 | 10 | 45 25 
380 -19-.40 30 : | 10 | 8 ‘ 20 | 25 
450 | 40-84 | 70 6 il 14 | 45 25 
800 40-84 30 6 | 6 10 | 32 25 
950 | 84-175 ; 70 8 7 8 | 20 , @ 
10 | 5 8 | 20 25 





1650 -84-1.75 35 


1-F MEASUREMENTS 












py ot Terminal i 
of V107 


506,000 


uy ot Terminal 1 
of VI06 





pw at Terminal 1 
Frequency \ of VI05 





+ Signal strength in «v/meter required vt the loop anterina is provided by the RF Field Simulator of the ARC Type BTK-2! Bench Test Kit or by a calibrated 


screen raom. (Refer to Test Equipment in paraxraph 54.) 
2 Apply signal to terminal $ of V101 through a .01-yf capacitor. 2 
4 Signal is applied to J102 through a SQ-aut capacitor into the standard 100-aef sense antenna cabie. 
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GND and $2 jacks on the ADF Test Panel. :. 


The L-11 Loop is connected as the amplifier load in the normal manner for 


put. voltage read on Ballantine Mode! 300 voltmeter, or equiva 
io output voltage read on Ballantine Mode! 300 voltmeter, or equivalen 
ross 100-cycle output transformer T301 in P-14A (terminal 4 of T301'to 
is). If a BTK-21 is used, the audio output may be measured between the 


adele > 


these measurements. 


“COMP-ANT-LOOP switch in COMP position. 


Voltage inputs are shown for both 100 and 200 cycles. The amplifier operates 
at 100 cycles in the ARC Type 21A ADF and, therefore, 100-cycle readings 
of stage gain show behavior of the amplifier at the normal operating frequency. 
The 200-cycle inputs are to serve as an indication of phase and frequency 
response. 

Voltage inputs are referred to chassis ground potential to produce 20 volts 
output. 


100-CYCLE AMPLIFIER MEASUREMENTS 
(Voltage inputs te produce 20 volts output} 




















| Volts at | Volts at 
Test Point | 100 Cycles | 200 Cycles 

Voltage at junction 0.25 Approximately 4 times 
of RIZVand RIS! | | 100-cycle input 
Voltage at pin | 0.055 | Approximiutely 3 times 
of Viil [QU-eyvele input 
Voltage at pin 2 0.2 Approximately 1.6 times 
of Vil2 100-cycle input 
Voltage at pin 7 O04 Approximately 1.6 times 
of Vit2 tO0-cvele input 
Vohtzze st pin i 4.5 Approximately 2.3 umes 
ofViis [Utbhevele imput 
Volture at pin 65 Approximately 1.3 tines 
of Vlis TOW-ewele mut 


TT 


tOO-CYCLE AMPLIFIER OUTPUT LEVEL 





a 





Input te Junction Output of TROT 
Frequency » of RT3O and RIG) in P-T4A 
100 cycles 2.0 voits At least 35.0 volts 


naa 
'Measured with L-li Loup connceted in normal munser in amplifier had 
ame tva-voitace input seq to 23.78 of 27-5 volts ae. derending on voltage 
rating Ot equipment. 
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Figure 5-12. ARC Type R-39A Receiver, Voltage and Resistance Measurements (Sheet 1 of 2) 
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(NOTE 5) 
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2 
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LUSTY 
i2 330 





aoe 


IST IF AMPLIFIER 


vi0e 
pane ey 









2408 
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gov 































0 \ NOTES. 
I 1. ALL VOLTAGIS ARE DC AND APPEAR ABOVE THE REF- 
ise onsen LMENCE LINE. 
2. NESISTANCES ANE IN GEMS AND APTEAR BELOW THE 
94¥ | HEYERESCE LINK. MULTIPLIRRS: hel, 000 
MEG?) OF 8. 
240K BOTTOM VIEW 2 VOLTAGE VALUES ARE APPROXIMATE AND ARE BASED 
(NOTE S} | ON THE POLLOBTNG CONDITIONS 
UND, 
(ROTE 6} % o6¥ | (B 3 fa MEASEKED AT TERMINAL 
1 4eES 540K ; : stash tny eect oe 
ey 22.0% -VGLT SOLIMETER 
(NOTES S210) (NOTE 5) | 
| i 
MIXER | ‘ 
KING CONDITIONS 
suc | CONNEL TED FROM THE 
Ke 0V AMINAL, OF CHMMETER 
Jf 2408 | » CHASSIS, ENLESS 
/ (NOTE 5) 9) ; Fo ncaid abe 
Ser POS (BAND Ib 
t2 ey | VALUES CAN VARY 929% IN NOUMAT, HUCEIVERS 
- BECAUSE OF LEASAGE THROUGH TANTALUM 
0 CAPACITONS 
J ’ SMALL SPQATINE VOCTAGE NOt 20 EXCEED -1 
VLTAG 
ary 
4608 ; | 
(WOTE Si } 
(NOTE 7) \ 344 
2.2K 











= TPi475 
Figure 5~12. ARC Type R-30A Receiver, Voltage and Resistance Measurements (Sheet 2 of 2) 
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Figure 5-13. ARC Type R-30A Receiver, Front View, Band Switch Cover Removed 
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Figure 5~14. ARC Type R-30A Receiver, Top Interior View 
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Figure 5-15. ARC Type R-30A Receiver, Right Interior View 
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Figure 5-16. ARC Type R-30A Receiver, Bottom Interior View 
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Figure 5-17, ARC Type R-30A Receiver, I-f/A-f Terminal Board 
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Figure 5~18. ARC Type R-30A Receiver, Loop Amplifier Assembly Z101 wre 
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Figure 5-19. ARC Type R-30A Receiver, Modulator Assembly Z102 
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Figure 5-20. ARC Type R-30A Receiver, Antenna Assembly Z103 
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Figure 5-21, ARC Type R-30A Receiver, First RF Assembly Z104 
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Figure 5-22. ARC Type R-30A Receiver, Second RF Assembly Z105 aan 
C143 C142 ci4i 
Ris \ \ cla4 
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ciss 
Cc 134 
Ci3s 
{BEHIND S$ i06) 
€137 
C140” 7GI36 
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Te Tus TiS 
Figure 5-23, ARC Type R-30A Receiver, Oscillator Assembly 2106 
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ype L-Il Loop is’ 
visual inspection of the unit, comparative tests ° with 
reliable units, and checking loop compensation sched- 
ules. Known loop compensation schedules may. ‘be set 
up using the ARC Type BTK-21 Bench Lest Kit. 


The L-11 Loop is a hermetically sealed unit and should 





Type L-11 Loop, ARC Publication No. ARCOC-L1 1-1. 
Figures 6-11 and 6-12 are schematic and wiring dia= 
grams of the L-11 Loop. Table 5-6 lists typical resist-"04 
ance measurements for the L-11 Loop. Measurements 
were made with the L-11 Loop disconnected. =i 


TABLE 5-6. L-11 LOOP RESISTANCE MEASUREMENTS 









Receptacle 









10(5) 
10(5) 
10(5) 
30(16) 
35(35) 
465(520) 









* Values in parentheses refer to some early production units. 


S—9. MAINTENANCE OF C-59A CONTROL UNIT. 
General. The ARC Type C-59A Control Unit does not 
require special maintenance procedures. The perform- 
ance of the C-59A may be checked by substituting a re- 
liable unit and making a comparative test, or by com- 
paring its operation with the control section of the ADF 
Test Panel of the ARC Type BTK-21 Bench Test Kit. 


During periodic inspection, check that all solder con- 
nections are mechanically and electrically secure. Check 
that connector pins are not corroded or damaged; dam- 
aged or deformed pins may cause intermittent operation 
of the equipment. If necessary, clean the COMP-ANT- 
LOOP switch contacts with Varsol (Esso Standard Oil 
Co.} or equivalent (Solvent, Dry-cleaning Federal 
Specification P-S-661 ), 








To 
Terminal 


Resistance 
(ohms) 


From 
Terminal 












0.2 





Lubrication. When necessary, lubricate the bearings, 
gears, coil springs, balls, and wear surfaces of the dial 
gearing unit with Acroshell Grease =7, or equivalent. If 
the tuning crank knob binds, Jubricate it with Esso 
Beacon Grease #325, or equivalent. 


Detail Part Replacement. The detuil parts which com- 
prise the C-59A may be replaced if found defective. 
When replacing, install the replacement part and route 
the wiring as nearly like the original as possible. 


C-59A Trouble-shooting Chart. |uble 5-7 is u trouble- 
shooting chart for the C-59A Control Unit. For location 
and identification of detail parts. sec Figure 5-24. For 
schematic und wiring diay 
6-14, 


rams, see Figures 6-13 and 


TABLE 5—7. C-S9A CONTROL UNIT TROUEBLE-SHOOTING CHART 











Type 2LA tnoperutive 
on C-59A 
Defective S202 


MC BAND switch inoperative 








Defective S25 





VOL control does not adjust r-f sensi- 
tivity 





Defective S24 


Defective ‘sx ib 








Loop does not rotute when 
switch is pressed 










LOOP 





Defective RIG! B 
Defective $204 


VOL control does not affect audio level 
when COMP-ANT-LOOP switch ts in 
COMP position 


BFO operates at all times 


90 


Probable Cause f 


Incorrect or defective Wiring to J201 


Incorrect or defective “wiring to J201 


Defective RIGA 


Defective $208 (open) | 











Remedy 
Correct of s cepair wiring ta J201 
Replace S202 
Replece S203 
! Correct or repair wiring to J201; check 
edterne) ground on terminal C 
Repl. cu RD tA 


Repwr or replace S2t4 


Repl acc $201 


Replace RIGLB 
Repair ar repluce S204 





Replace s2 Os 














RINTENANCE OF IN-12, IN-13, Ab 
IN-13A INDICATORS. os 


att 


are ‘hermetically sealed units and, except for replace 
‘ment of the connector and knobs, cannot be repaired in 
the field unless complete overhaul equipment is avail- 
_ able. For complete overhaul instructions, refer to Over- 
haul Instructions for ARC Type IN-12 Indicator, ARC 
Publication No. ARCOC-IN12-1, or Overhaul Instruc- 
tions for ARC Type IN-13 and IN-13A Indicators, ARC 
Publication No. ARCOC-IN13/A-1. The indicator per- 
formance may be checked by comparing it to the in- 
dicator included in the ARC Type BTK-21 Bench Test 
Kit, or by substituting a comparable reliable unit. Fig- 
ures 6-15, 6-16, and 6-17 are schematic diagrams of 
the IN-12, IN-13, and IN-13A, respectively. Tables 
5-8, 5-9 and 5-10 list typical resistance measurements 
for the IN-12, IN-13 and IN-13A, respectively. The 
measurements were made with the indicator discon- 
nected. 


TABLE 5—8. IN-12 INDICATOR RESISTANCE 
MEASUREMENTS 





! 
{ | Resistance 


Receptacle | From Terminal To Terminal (ohms) 
ethane 


Manufactured by George W. Borg Corp. 





sor! A B | 8 
A Cc 8 
B Cc 8 
A D 18 
Moanufectured by Kearfott Co., Inc 
JS01 A Rh Lo 
A G 10 
B € 10 
A D 30 





TABLE 5-9. IN-13 INDICATOR RESISTANCE 





MEASUREMENTS 
Resistance 
mocaptacte From Terminal To Termine! {ohms} 
J601 A BR fo 
A C iv 
B ( i 
| A 1p 30 
: A E i 
i A? PF iO 
E F iS) 
A j | 30 


ype IN-12, IN-13, and IN-13A Indicators’ 














Connector Replacement. To replace the connector on 
the IN-12, IN-13, or IN-13A, proceed as follows: 


Step I. Remove the three screws which secure the 
rear cover, 


Step 2. Unsolder the wires from the connector. Un- 
screw the knurled nut to remove the connector. 


Step 3. Install the replacement connector and re- 
solder the wires to their proper terminals (see Figures 
6-15, 6-16, or 6-17). 


Step 4. Replace the rear cover and secure it with the 
three screws. 


5-11. MAINTENANCE OF P-14A POWER UNIT. 
General. The ARC Type P-14A Power Unit consists of 
a dynamotor-alternator, low- and high-voltage filter net- 
works, a relay for applying primary power to the Type 
21A. a 100-cycle amplifier output transformer, and a 
phase reversing transformer which produces 100-cycle 
outputs at O° and 180°. 


Dynamotor-Alternator Inspection, The dynamotor- 
alternator should be inspected every 100 hours. The nor- 
mal life of this dynamotor-alternator will probably ex- 
ceed 1000 hours without brush changes: however, check 
the brush lengths during periodic inspections or sooner 
if abnormal operation is suspected. 


The dynamotor-alternator should be cleaned every 100 
hours or sooner if necessary. The accumulation of car- 
bon dust can cause noisy operation, speed fluctuations. 
or output voltage fluctuations. Blow our the dust at least 
every 100 hours. 


Brush Inspection. To inspect the dynamotor-alternator 
brushes, first remove the locking wire. then remove the 
eight screws (four at each end) which secure the end 
covers, Figure 5~25 identifies and shows the location of 
the various brushes, The LV, HV, and AC brushes are 
removed for inspection by unscrewing the black bakelite 
thumbnuts and then sliding the brushes from their 
holders, Table 5—11 lists the brush lengths at the start of 
service and at the end of their useful life. Compare the 
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: ARC Type 21A 


x 


‘ 


“J 201 


S$ 202 


R20iA 
R 2018 


M 201 


Figure 5-24, ARC Type C-59A Control Unit, Rear Interior View 


length of the brushes in service with the lengths listed 
in Table 5-11 to determine whether replacement is nec- 
“sSary. 

To inspect the speed governor brushes, it is first neces- 
sary to remove the governor assembly from the shaft, but 
nark the position of the governor on the shaft before 


removal to insure proper replace 


TABLE 5-11. DYNAMOTOR-ALTERNATOR 
BRUSH LENGTHS 











Brush Length ef Stert Length of End of Life 
LV | 7/16 inch 1/4 inch 
HV 3/16inch 3/16 inch 
AC 5/16 inch 3/16 inch 
Speed Governor 3/8 inch 1/4 inch 





Replacement of Brushes. If inspection of the brushes 
i:idicates that they must be repluced, proceed as follows: 

Step J. Sand the commutator with grade O000 or 
finer sandpaper. Clean it with Esso Standard Oil Co. 
Vursol, or an equivalent dry-cleaning solvent, and a 
ean cloth or clean bristle-brush. 





cl 
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XDS 201 


DIAL AND 
GEARING UNIT 
ASSEMBLY 


XDS 202 


$205 


TPI162 


Step 2. Insert a new brush of the correct type, mak- 
ing sure that it slides smoothly into its slot. 

Step 3. Remove the new brush. Fasten « close fitting 
strip of grade 0000 sandpaper around the commutator. 
Insert the new brush so that its face bears up against 
the sandpaper. Seat the brush firmly in position with its 
thumbnut cap. Rotate the armature by hand until the 
brush face is properly shaped 

Step 4. Remove the sandpaper strip. Blow out ac- 
cumulated dust with compressed air. Run the dyna- 
motor-alternator electrically until 80 per cent of the 
brush face makes contact with the commutator. 


Speed Governor Adjustment. Failure of the speed gov- 
ernor usually results in an a-c frequency rise, probably 
to about 120 cps at normal input voltage ioads. The fre- 
quency may be checked with a suitable Frahm Frequency 
Meter designed for 10- to 15-volt operation, or by com- 
parison with a known frequency from an accurate audio 
frequency oscillator, observed on an oscilloscope. 
Note 

A Frahm Frequency Meter is included in the ARC 

Type BTK-21 Bench Test Kit to facilitate checking 

the 100-cycle output of the dynamotor-alter- 


nator. 
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Figure 5-25. ARC Type P-14A Power Unit, Top View, End Covers Removed 


The dynamotor-aliernator is rated for an accuracy of 


100{+3) cps, but satisfactory operation may be ob- 
tained with 100(+5) cps. If speed correction is neces- 
sary, make certain that the two-segment commutator is 
in good condition and that the brushes are free and of 
sufficient length (refer to Table 5~11). If the commuta- 
tor and brushes ure in satisfactory condition, bur the fre- 
quency is not within limits with normal input voltage 
and load, the governor contacts must be cleaned and the 
speed adjusted. See Figure 5-26 for the location of con- 
tacts and speed adjusting screws. Carefully burnish the 
centrifugally actuated contacts, Take care not to bend 
the contact springs. Speed adjustments are made by 
“trial and error” until the proper frequency is reached. 
Resetting the outer screw of the governor Varies the 
speed; clockwise rotation decreases speed, After the 
speed has been accurately set, seal the adjusting screw 
with Glyptal, or equivalent sealing enamel, and allow the 
Glyptal to dry before running the dynamotor-alternutor. 


Bearing Lubrication. The bearing lubrication should be 
checked at least every 500 hours. To inspect the bear- 
ing lubricant, remove the bearing covers. (The speed 


governor assembly must be removed from the armature 
shaft to gain access to one of the bearings.) If the Jubri- 
cant is dry, dirty, or insufficient, remove us much old 
grease as possible with a clean cloth or clean stiff brush 
ind Esso Standard Oi] Co, Varsol, or cquivalent dry- 
cleaning solvent. Add enough Esso Standard Oil Co. 
Andok C grease, or equivalent, to cover the beurings. 
Deo not pack bearings or allow grease to get on com- 
mutarors. 


Detail Part Replacement. Special replacement proce 
dures are required when replacing parts in the dyni- 
motor-alternator. Complete overhaul and test procedures 
for the dynamotor-alternator are given in Overhaul In- 
structions for ARC Type P-14 and P-l4A Powe Units, 
ARC Publication No, ARCOC-P14/A-1. Other parts of 
the P-14A (see Figure 5-27) do not require special re- 
placement procedures, When replacing a part, the physi- 
cal positioning of the replacement part and the routing of 
wires should duplicate the original installation as nearly 
as possible, 
P-14A Trouble-shooting. Table 5—12 is a trouble-shoot- 
ing chart for the P-14A Power Unit. 
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~ Symptom > 


Dynamotor-alternator 
inoperative 








» 


cle Oye 


No HV2 (HV1 normal) 
No HV1 or HV2 


Low HV1 and HV2 
No 13 volts ac, 100 cps 


No 100 ~, ¢ / 180° 


No 100 ~, ¢ /90° 


i00— output out of 
! equency limits 
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Te 


Probable Cause 


Defective primary d-c supply 
Incorrect or defective wiring to 
J103 on P-14A 

K301 solenoid winding open 
L301 open 

Defective dynamotor-alternator 


L302 or L303 open 


Defective dynamotor-alternator 
C303 shorted 


Leaky C303, C305, C306 


Defective dynamotor-alternator 
C302 shorted 


T302 open 


Defective T301 
C301 shorted 


Defective speed governor on 
dynamotor-alternator 


12. P-14A POWER UNIT "TROUBLE-SHOOTING CHART 







are T PR AES S Bei BS 


_ Remedy 
Repair or replace d-c supply 
Correct or repair defective wiring 


Replace K301 
Replace L301 
Repair or replace dynamotor-alternator 


Replace defective choke 


Repair or replace dynamotor-alternator 
Replace C303 


Replace defective capacitor 


Repair or replace dynamotor-alternator 
Replace C302 


Replace T302 


Replace T301 
Replace C301 


Check speed governor brushes; clean and 
adjust speed governor 














SPEED 
ADJUSTING 
SCREWS 





THL146 


Figure 5-26. ARC Type P-14A Power Unit, End View, End Cover Removed 
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Figure 5-27. ARC Type P-14A Power Unit, Bottom Interior View 
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Figure 6—1. 
Figure 6-2. 
Figure 6-3. 
Figure 6-4. 
Figure 6-5. 
Figure 6-6. 
Figure 6-7. 
Figure 6-8. 


Figure 6-9. 


Figure 6-10. 


Figure 6-11. 
Figure 6—12. 
Figure 6-13. 
Figure 6-14. 
Figure 6-15. 
Figure 6-16. 
Figure 6-17. 
Figure 6~78. 
Figure 6-19. 


Figure 6-20. 


ARC Type R-30A Receiver, Schematic Diagram 


ARC Type R-30A Receiver, Wiring Diagram 

ARC Type R-30A Receiver, Loop Amplifier Assembly Z 101, Wiring Diagram 
ARC Type R-30A Receiver, Modulator Assembly Z102, Wiring Diagram 
ARC Type R-30A Receiver, Antenna Assembly 2103, Wiring Diagram 

ARC Type R-30A Receiver, First RF Assembly Z104, Wiring Diagram 

ARC Type R-30A Receiver, Second RF Assembly Z 105, Wiring Diagram 

ARC Type R-30A Receiver, Oscillator Assembly 2106, Wiring Diagram 

ARC Type R-30A Receiver, Band Selector Assembly Z110, Wiring Diagram 


ARC Type R-30A Receiver, Beat Frequency Oscillator 
Assembly Z111, Wiring Diagram 


ARC Type L-11. Loop, Schematic Diagram 

ARC Type L-11 Loop, Wiring Diagram 

ARC Type C-59A Control Unit, Schematic Diagram 
ARC Type C-59A Control Unit, Wiring Diagram 
ARC Type IN-12 Indicator, Schematic Diagram 
ARC Type IN-13 Indicator, Schematic Diagram 
ARC Type IN-13A Indicator, Schematic Diagram 
ARC Type P-14A Power Unit, Schematic Diagram 
ARC Type P-14A Power Unit, Wiring Diegram 


Form for Plotting Loop Compensation Data Curve (Spare) 
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-VOL \LT RECEIVERS DIFFER IN HEATER WIRING, M 

01/2AND: RELAYS K101 AND K102. a 
OCIATED WIRING DIAGRAMS ARE AS FOLLOWS: 
aes UNIT! | FIGURE NO, 





PR RS 
Coan rk wnw 


BAND SELECTOR 
BEAT FREQ OSC 6-10 





INDUCTOR VALUES ARE IN MICROHENRIES (:H) UNLESS OTHERWISE 


NOTED. 
CAPACITOR VALUES ARE IN MICROMICROFARADS (uF) UNLESS 
OTHERWISE NOTED. 
RESISTANCE VALUES ARE IN OHMS. MULTIPLIERS: K=1000; 
MEG=1, 000, 000. 
SWITCHES ARE SHOWN IN BAND I POSITION. 
SWITCHES S101 - $106 & S108 GO THROUGH THREE COMPLETE BAND- 
SELECTION CYCLES IN THE COURSE OF ONE SHAFT REVOLUTION, 
DIFFERENT SECTORS OF A ROTOR AT ANY GIVEN CIRCUIT LOCATION 
COMING INTO USE AT EACH CYCLE. FOR CLARITY, AT EACH 
SWITCH LOCATION IN THE MAIN DIAGRAM ONLY THE ACTIVE 120° 
ROTOR SECTOR IS SHOWN; ARROWS INDICATE DIRECTION OF 
ROTATION. FOR ADDITIONAL INFORMATION SEE SWITCH DETAILS. 
STATOR SECTORS ARE REPRESENTED BY THE LETTERS A, B, &C 
FOR THE FRONT SECTORS AND D FOR THE REAR SECTOR. STATOR 
SECTORS IN USE ARE AS FOLLOWS: S101 - A,B,C,D; S102 - A,B, D; 
$103 - A,B; $104 -A,B,D; $105 - A,B,C,D; S106 - A,B,C,D; $108 - D. 
$107 IS OPERATED.BY A MOTOR-DRIVEN CAM, ROTATING AT THREE 
TIMES BAND SWITCH SPEED, AND ACTS AS A VERNIER TO OPEN THE 
MOTOR CIRCUIT AT PRECISE ANGLES. 
THE INTERMEDIATE FREQUENCY (IF) IS 142.5 KC (OSCILLATOR 
FREQUENCY IS HIGHER THAN SIGNAL FREQUENCY). 
D-C VOLTAGES ARE APPROXIMATE AND ARE BASED ON THE 
FOLLOWING CONDITIONS: 
(4) RECEIVER CONNECTED IN COMPLETE SYSTEM INCLUDING 
POWER UNIT (P-14A), CONTROL UNIT (C-59A), LOOP (L-11) 
AND INDICATOR (IN-12, IN-13, OR IN-134). 
(B) LV+ AT TERMINAL B OF POWER UNIT RECEPTACLE SET 
AT 13,5 VOLTS FOR 14-VOLT RECEIVER OR 27.0 VOLTS FOR 
28-VOLT RECEIVER. 
(C) CONTROL UNIT FUNCTION SWITCH IN *‘COMP”’ POSITION; 
NO SIGNAL INPUT. 
{D} NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO 
CHASSIS. 
(E) VOLTMETER OHMS-PER-VOLT: EITHER 1000 OR 20, 000 
OHMS EXCEPT WHERE SPECIFICALLY INDICATED. 
A-C VOLTAGES ARE APPROXIMATE AND ARE AS MEASURED TO GROUND ie gs 
WITH A VACUUM TUBE VOLTMETER,. " 
RELAYS ARE SHOWN IN UNENERGIZED POSITION. K101 IS ENERGIZED 
DURING BAND CHANGE ONLY: K102 1S ENERGIZED IN ‘‘LOOP"’ POSITION 
ONLY. 
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- 2. ASSOCIATED WIRING DIAGRAMS FOR COMPLETE WIRING ¢ OF RECEIVER 
ARE : AS FOLLOWS: 








SUBASSEMBLY FIGURE NO. 
MOD (210%) 6-4 
ANT (Z103) 6-5 
1ST RF (Z104) 6-6 
2ND RF (Z105) 6-7 
OSC (2106) 6-8 
BAND SEL (Z110) 6-9 
BFO (Z111) 6-10 
3. RESISTANCE VALUES ARE IN OHMS; MULTIPLIERS: K=1000; 


eve 3 MEG=1, 000, 000. 
4. CAPACITANCE VALUES ARE IN MICROMICROFARADS (yyF) UNLESS 
OTHERWISE SPECIFIED. 


5. WIRES: 
MARKING SHOWN DESCRIPTION 
COLOR NOTE #24 SOLID COPPER, TEFLON INSULATED 
COLOR NOTE & ASTERISK(*) #24 STRANDED COPPER, TEFLON INSULATED 
UNMARKED #24 BARE, SOLID, TINNED COPPER 
6. FOR 28-VOLT RECEIVER, WIRES MARKED (+ +++) ARE CONNECTED 
AND WIRES MARKED (- + - - ) ARE OMITTED. FOR 14-VOLT RECEIVER 
WIRES MARKED (- - - - ) ARE CONNECTED AND WIRES MARKED 


(+ +++) ARE OMITTED. 
7. ELECTRON TUBES ARE VIEWED TOWARD BASE. TUBES V111, V112, 
Vi13, AND V114 ARE SHOWN DISPLACED 90° FOR CLARITY. 
8. DRESSING OF LEADS: 

(A) AVOID SHARP BENDS IN ALL WIRES. 

{(B) COVER ALL WIRES OR GROUPS OF WIRES MARKED — WITH 
IMPREGNATED FIBERGLAS TUBING OF APPROPRIATE SIZE. 

(C) CUT OFF ALL UNUSED TUBE LEADS APPROXIMATELY 1/32’’ 
FROM GLASS. 

(D) DRESS ALL BARE, TUBE, AND DETAIL PART LEADS 1/16”’ 
MINIMUM APART. 

(E) SOLDER ALL LEADS TO Z107, Z108, AND Z109 1/16”’ 
MINIMUM FROM GLASS INSULATION. 

(F) KEEP RF SUBASSEMBLY MOUNTING HOLES (AND SCREWS) IN 
100~ AMPLIFIER TERMINAL BOARD FREE OF WIRES. 

{G) CABLE AND WIRES THRU HOLE ‘‘C’’ IN IF-AF TERMINAL 
BOARD MUST BE LONG ENOUGH TO PERMIT FULL OPENING 
OF HINGE WITHOUT BEING STRAINED. 

(H) COAXIAL CABLES ARE INDICATED BY THE SYMBOL 4} AT 
ENDS OF SHEATHS. : 


K102 


R107 
R110 
R120 
Ri2l 
R123 
R124 
R125 
R127 
R128 
R129 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 






8627(*) 
8890(+) 


8890(+} a 


21485 
8890(*) 
8890(+) 
8706(*) 
8706(*) 
8706(*) 
21485 
8706(*) 
8627(*) 
8772 
8618(*) 
8618(*) 
8618(*) 
8618(*) 
8618(*) 
8618(*) 
8618(+) 
8627(*) 
8706(*) 
8791(*) 
21485 
8835 


12426 
15185 
12357 


12713 (28V) 
12712 (14V) 


201(*) 
201(*) 
201(*) 


| 201(*) 
| 201(*) 


evs 


201(*) 
201(*) 
200(*) 
201(*) 
201(*) 
200(*) 
201(*) 
201(*} 
201(*) 
201(*) 
201(*) 
201(*) 
201(*) 





2S. DESCRIPTION 


“| aC=235 PER SECTION > 


0.1 uF ‘ 





"1s 022 pF Spans 
*1.047 uP 


.047 uF 
1.0 pF 
047 uF 
047 pF 
510 

220 

510 

1,0 uF 
330 
.022 uF 
10 pF 
-O1 uF 
-01 pF 
-01 pF 
.01 pF 
01 pF 
-01 uF 
-01 pF 
022 uF 
150 

1 

1.0 pF 
-O1 uF 


RECEPTACLE (3 PIN) 


| RECEPT. (REF UG-625/U) 


| RECEPTACLE (19 PIN) 


| 
RELAY 





| 100K 

| 47K 

| 220K 

| 470 

| 120 

; 100K 
2. 2K 
IMEG 
330 
4.7K 

; 100K 
330K 

220K 

| 220K 

| 1. SMEG 

| 470K 

2. 2K 

2. 2K 


——— 


rn 


7104 
T120 


V105 
Vv106 
Vi07 
y108 
v109 
v110 
Vill 
V112 
V113 
v1l4 


W101 
W102 
W103 


Z101 
Z102 
Z103 
Z104 
Z105 
Z106 
2107 
Z108 
2109 
2110 
Z111 





5718 
6021 
5902 
5802 





nnn. 


100K 
100K 
470K 
2.7K 
100K @ 
100K 
510K 
30K 
510K 
330 
100K 
33K 






MOD. TRANSFORMER 
AF TRANSFORMER 


ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 
ELEC. TUBE, 


CODE ORN 
CODE ORN 
CODE ORN 
CODE RED 
CODE GRN 
CODE YEL 
CODE BRN 
CODE GRN 
CODE YEL 
CODE YEL 


COAXIAL CABLE 
COAXIAL CABLE 
COAXIAL CABLE 


LOOP ASSEMBLY 

MOD ASSEMBLY 

ANT ASSEMBLY 

IST RF ASSEMBLY 
2ND RF ASSEMBLY 
OSC ASSEMBLY 

1ST IF TRANSFORMER 
2ND IF TRANSFORMER 
3RD IF TRANSFORMER 


BAND SELECTOR ASSEMBLY 
BEAT FREQ OSC ASSEMBLY 
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Figure G—2. ARC Type R-30A Receiver, Wiring Diagram 
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CAPACITANCE VALUES ARE IN MICROMICROFARADS (uF) UNLESS © 
OTHERWISE SPECIFIED. 
|| WIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON 


" UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER. 
ELECTRON TUBE V101 IS VIEWED TOWARD BASE. ORIENT TUBE IN 
CLIP AS SHOWN. 

BARE TUBE LEADS ARE DRESSED WITH 1/16’? MINIMUM CLEARANCE. 
UNUSED LEADS 2 & 4 ARE CUT OFF APPROXIMATELY 1/32’? FROM 
GLASS. 

WIRES TO TRANSFORMERS T1i01, T102, AND T103 ARE SOLDERED 
WITH 1/16” MINIMUM CLEARANCE FROM TERMINAL PLATE. 

WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBLE 
AND FREE FROM GROUND AND OTHER LEADS. 


SWITCH SECTIONS: 
SECTION TERMINAL 
Si0iA oe 
$101B 5,6,7,8 
$101C 9,10,11,12 
$101D 2R, 3R, 4R, 5R 


SYMBOL IDENTIFICATION TABLE 


C101 8743 3-12 (VARIABLE) 
C102 8743 3-12 (VARIABLE) 
C103 8743 3-12 (VARIABLE) 
C104 8751. 15 

C105 8750 12 

C106 8752 | 5 

C108 8627{7) -022 pF 


R101 201(7) 470 
R102 201(*) 120K 


S101A-D 17807 SWITCH, ROTARY 
T101 18592 | TRANSFORMER 
T102 18601 TRANSFORMER 
T103 18605 | TRANSFORMER 
v101 TYPE 5899 ELEC. TUBE, CODE ORN 


Z101 17890 LOOP AMPL ASSEMBLY 





‘Diagrams; 
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Figure 6-3. ARC Type R-30A Receiver, Loop Amplifier 
Assembly 2101, Wiring Diagram 
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FOR ASSOCIATED SCHEMATIC DIAGRAM SEE FIGURE 6-1. 

FOR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM SEE FIGURE 6-2. 
RESISTANCE VALUES ARE IN OHMS; MULTIPLIERS: K=1000; MEG =1, 000, 000. 
CAPACITANCE VALUES ARE IN MICROMICROFARADS (upF) UNLESS OTHERWISE 
SPECIFIED. 

WIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON INSULATED. 
ELECTRON TUBE V102 IS VIEWED TOWARD BASE. ORIENT TUBE IN CLIP AS 
SHOWN. 

BARE TUBE LEADS ARE DRESSED WITH 1/16’? MINIMUM CLEARANCE. 

TEFLON IMPREGNATED FIBERGLAS TUBING (. 0321. D.) IS INSTALLED OVER 
WIRE MARKED “‘T. ”’ 


SYMBOL IDENTIFICATION TABLE 


[SYMBOL NO. | ARC PARTNO. | DESCRIPTION _| 
8706 
8706 
4520 
4520 
21485 
8706 


201 
201 

201 

201 : 
8739 0-10K (VARIABLE) 
201 22K 

201 1.0MEG 


TYPE 6112 ELEC, TUBE. CODE BLUE 


17870 MODULATOR ASSEMBLY 








' 

a 

tTBTIF 

Figure 6—4, ARC Type R-30A Receiver, Modulator 
Assembly Z102, Wiring Diagram 
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DIAGRAM SEE FIGURE 6-2. 
RESISTANCE VALUES ARE IN OHMS; 


~) MULTIPLIER: K=1000.' 





10. 


11. 


12. 


CAPACITOR VALUES ARE IN MICRO- 


= MICROFARADS (uF) UNLESS OTHER- 
~ WISE SPECIFIED. 
WIRES MARKED WITH COLOR NOTE ARE 


#24 SOLID COPPER, TEFLON INSULATED. 
UNMARKED WIRES ARE #24 BARE, 
TINNED, SOLID COPPER. 7 
WIRE INDICATED BY —{———IS 
COVERED WITH PLASTIC COATED 
FIBERGLAS TUBING (,0321.D.). 
WIRES MARKED WITH AN ASTERISK (*) 
ARE DRESSED AS SHORT AS POSSIBLE 
AND FREE FROM GROUND AND OTHER 
WIRES. 
ELECTRON TUBE V103 IS VIEWED 
TOWARD BASE. ORIENT TUBE IN CLIP 
AS SHOWN. 
BARE TUBE LEADS ARE DRESSED WITH 
1/16"? MINIMUM CLEARANCE. UNUSED 
TUBE LEADS 2 AND 4 ARE CUT OFF 
APPROXIMATELY 1/32”? FROM GLASS. 
ALL WIRES TO TRANSFORMERS T105, 
7T106, AND T107 ARE SOLDERED WITH 
1/16’? MINIMUM CLEARANCE FROM 
TERMINAL PLATE. 
SWITCH SECTIONS (TERMINAL GROUPS 
RELATED TO SECTIONS IDENTICALLY 
IN S102 AND S103): 

SECTION” TERMINALS 


A srs 

B 5,6,7,8 

c 9,10, 11,12 

D 2R, 3R, 4R, 5R, 8R, 
10R,12R 


SYMBOL IDENTIFICATION TABLE 


DESCRIPTION 
.022 uF 
.022 pF 
7 
-12 (VARIABLE) 
-12 (VARIABLE) 
-12 (VARIABLE) 
047 pF 
5 
.022 pF 


10K 
100K 
470 
100 


SWITCH, ROTARY 
SWITCH, ROTARY 


TRANSFORMER 
TRANSFORMER 
TRANSFORMER 


TYPE 5899 | ELEC. TUBE, CODE ORN 


ANTENNA ASSEMBLY 








SWITCHES VIEWED FROM WIREO 
SIDE OF UNIT 


NOTE 10 
ORN (3) 








16121 


Figure 6-5, ARC Type R-30A Receiver, Antenna 
Assembly Z103, Wiring Diagram 
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R-ASSOCIATED SCHEMATIC DIAGRAM SEE FIGURE 6-1. 
FOR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM SEE FIGURE 6-2. 


- RESISTANCE VALUES ARE IN OHMS; MULTIPLIER: K=1000. 4 
~ CAPACITANCE VALUES ARE IN MICROMICROFARADS (u:F) UNLESS OTHERWISE 


SPECIFIED. : 
WIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON INSULATED. | 


_. UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER. 


_ WIRES TO TRANSFORMERS T108, T109, AND T110 ARE SOLDERED WITH 1/16’’ MINIMUM 
-- CLEARANCE FROM TERMINAL PLATE. z 
WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBLE AND FREE FROM 
GROUND AND OTHER LEADS. 


SWITCH SECTIONS: 
' SECTION TERMINALS 
Si0 4A 9 He 
$104B 5,6,7,8 
$104C 9,10,11,12 
$104D 2R, 3R, 4R, 5R 


SYMBOL IDENTIFICATION TABLE 


ARC PART NO. i DESCRIPTION 
.022 pF 


3-12 (VARIABLE) 


t 


22 


100K 
4.7K 


SWITCH, ROTARY 


TRANSFORMER 
TRANSFORMER 
TRANSFORMER 


1ST RF ASSEMBLY 





BLU(%) 
NA __| BLU (x) 





17at1c 
Figure 6—6. ARC Type R-30A Receiver, First RF 
Assembly Z104, Wiring Diagram 
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FOR ASSOCIATED MAIN ea ‘WIRING DIAGRAM SEE FIGURE 6-2. 
CAPACITOR VALUES ‘ARE IN MICROMICROFARADS (uuF) UNLESS OTHER- 





4. WIRES MARKED wrk oR NOTE ARE #24 SOLID COPPER, TEFLON 
‘ INSULATED... . (See Ti 

5. UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER. 

6. ALL WIRES TO TRANSFORMERS T111, T112 AND T113 ARE DRESSED WITH 
1/16’? MINIMUM CLEARANCE FROM TERMINAL PLATE. 

7. WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBLE AND 
FREE FROM GROUND AND OTHER LEADS. 

8. SWITCH SECTIONS: 


SECTION TERMINALS 
S$105B 5,6,7,8 
$105C 9,10,11,12 
$105D 2R, 3R, 4R, 5R 


SYMBOL IDENTIFICATION TABLE 
Multiplier for resistance value: K=1000 


SYMBOL NO. | ARC PART NO. DESCRIPTION 
c129 8769 20 




























C130 3-12 (VARIABLE) 
Ci3i 8743 3-12 (VARIABLE) 
C132 8743 3-12 (VARIABLE) 
C133 8627 .022 uF 












L101 15174 14 uF 
L102 14141 3 uH 
L103 15406 | 1 pH 






R116 100K OHMS 









; SWITCH, ROTARY 





S105A-D 










18609 TRANSFORMER 
18613 TRANSFORMER 
' TRANSFORMER 


T1ll 
T112 
T113 












RF ASSEMBLY 





7105 17820 








30A Receiver, Second RF 


Wiring Diagram 


’ 


Figure 6-7, ARC Type R 
Assembly Z105 
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‘OR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM, “SEE FIGURE 6-2 

RESISTANCE VALUES ARE IN OHMS;" MULTIPLIER: K=1000. 

CAPACITANCE VALUES ARE IN MICROMICROFARADS (1: F) UNLESS OTHERWISE SI 

VIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON INSULATED. WIRES” 

‘MARKED wine AN ASTERISK (+) ARE AS SHORT AS POSSIBLE, AND FREE FROM GROUND AND 

OTHER LE Sa 

“6. UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER. 

“1. PLASTIC COATED FIBERGLAS TUBING IS INSTALLED OVER WIRES MARKED “T,” 
. BARE TUBE LEADS ARE DRESSED WITH 1/16’? MINIMUM CLEARANCE. UNUSED LEADS 

2, 4, AND 7 ARE CUT OFF APPROXIMATELY 1/32”? AWAY FROM GLASS. 

9. ELECTRON TUBE V104 IS VIEWED TOWARD BASE. ORIENT TUBE IN CLIP AS SHOWN. 
10. _ SWITCH SECTIONS: 















SECTION TERMINALS 
S106A i; Z, 3, 4 
$106B 5, 6,7,8 
§106C 9,10,11,12 
$106D 2R, 3R, 4R, 5R 


SYMBOL IDENTIFICATION TABLE 


SYMBOL NO. !|_ ARC PART NO. DESCRIPTION 































C134 8706 220 
8851 2 uF 
21485 1.0 uF 
8749 369 
8769(*) 8 
8748(*) 745 
C OR LATER ISSUE 
8618(*) 1740 
8743 . 3-12 (VARIABLE) 
C142 8743 3-12 (VARIABLE) 
C143 8743 3-12 (VARIABLE) 


8750 12 


















| 201 100K 
Ril8 201 10K 
201 2. 2K 














i 
17807 SWITCH, ROTARY 













TRANSFORMER 
TRANSFORMER 
TRANSFORMER 


18621 
T115 18625 
18629 





TYPE 5718 ELEC. TUBE, CODE BROWN 









OSCILLATOR ASSEMBLY 
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Assembly Z106 


Figure 6-8. ARC Type R 
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‘|. 4#22 SOLID COPPER 
WIRE (BARE) 


ie 4 % 6 


OUTSIDE VIEW eae oa 


TERMINAL PLATE | MOTOR (14V) 


MOTOR (28V) 
MICROSWITCH 
ROTARY SWITCH 


g627(")  |CAPACITOR (.01 4 F) 
ge77(*)  |CHOKE (. 47 4H) 





NOTES: 
1. FOR SCHEMATIC DIAGRAM SEE FIGURE 6-1. 


2. FOR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM SEE | 
FIGURE 6-2. 


3. WIRES MARKED WITH COLOR CODE ARE #24 SOLID 
COPPER, TEFLON INSULATED. 


r8 86 | 


Figure 6-9. ARC Type R-30A Receiver, Band Selector Assembly Z1 10, Wiring Diagram 


Vi5 


IDENTIFIED A, B, C, AND D, 
EXTERNAL TERMINALS ARE 1, 
2, 3, AND 4. . 


SYMBOL IDENTIFICATION TABLE 
Multiplier for resistance values: K=1000 


NO. PART NO. | DESCRIPTION 


5 510 puF 
2 510 uF 
1K OHMS 
JUMPER 220K OHMS 





TPLATT 


Figure 6-10. ARC Type R-30A Receiver, Beat Frequency Oscillator Assembly Z111, Wiring Diagram 
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OUTSIDE VIEW AND ARE FURNISHED AS PART OF 


| THE UNITS. 


Figure 6-11. ARC Type L-11 Loop, Schematic Diagram 
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NOTES: 
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FOR WIRING DIAGRAM SEE FIGURE 6-14. 
RESISTANCE VALUES ARE IN OHMS. MULTIPLIER: K=1000. 


$203 IS MECHANICALLY LINKED TO SHIELD WHICH CHANGES DIAL 
SCALE PRESENTATION. 


$204 IS SHOWN IN MAXIMUM COUNTERCLOCKWISE (COMP) POSITION. 


FIRST ANGLES GIVEN ARE FOR BELLY SENSE ANTENNA, SECOND 
ANGLES ARE FOR TOP SENSE ANTENNA. 


WHEN $205 IS OPEN (‘‘ON’”’ POSITION), THE BFO IS OPERATING. 
WHEN LOOP SWITCH (S201) IS THROWN TO THE LEFT, AS SEEN 


FROM FRONT OF PANEL, TERMINALS ‘‘L”’ AND ‘‘K”’ ARE 
CONNECTED AND ‘‘B’’ IS GROUNDED. 





OMOKrEDrFADZOZOWVMtAN 


fz 
E 





‘}LV+ LAMP). 
|BAND TIT (.84-1.75MC) 
BAND I. (.40-.84MC) 
BAND I (.19-.40MC)° = 
_i AF GRID peat 












$203 
——, BAND SELECTOR 
(i (NOTE 3) 

' 










BAND SEL.COM. J(NOTE 5) 
LOOP RELAY 


MODULATOR ON4- OFF 
LOOP POSITION 
100-U/02 OR 180° 
f LOOP 













R2018 
0-100k ! 












S201 (NOTE 7) 


° 


Bro. — fon 
S205 + 
PHASE 2 ON-OFF 
AF PLATE $204 






° 





KEYWAY LEFT @ 
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Oo 
° 
0 










J20I 
(OUTSIDE VIEW) 


Figure 6-13, ARC Type C-59A Control Unit, 
Sehematic Diagram 
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1. FOR SCHEMATIC DIAGRAM SEE FIGURE 6-13. 

2. WIRES MARKED WITH COLOR NOTE ARE #22 STRANDED 
COPPER. 

3. UNMARKED WIRES ARE #22 BARE, SOLID, TINNED COPPER. 

4. TRANSPARENT VINYLITE TUBING OF APPROPRIATE SIZE 
IS INSTALLED OVER WIRES OR GROUPS OF WIRES MARKED 
sep ” , 


SYMBOL IDENTIFICATION TABLE 


Multiplier for resistance values: K=1000 


DESCRIPTION 


RECEPTACLE (19 PIN) 



















12357 





8776 | 0-50K (VARIABLE) 
| 0-100K (VARIABLE) 


- 18428 0-15 MA 
20452 SWITCH 


PART OF 8776 SWITCH 
PART OF 18480 SWITCH 

19982 | SWITCH 

8084 | SWITCH 

16293 | PANEL LIGHT SOCKET 







16293 PANEL LIGHT SOCKET 
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ee 
VIEW TOWARD REAR 
OF FRONT PANEL 


Figure 6-14, ARC Type C-59A Control Unil, 
Wiring Diagram 
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Figure 6-15. ARC Type IN-12 Indicator, Schematic Diagram ae 
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Figure 6-16. ARC Type IN-13 indicator, Schematic Diagram 
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Figure 6-17. ARC Type IN-13A Indicator, Schematic Diagram 
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Figure 6-20. Form for Plotting Loop Compensation Data Curve (Spare) 
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SONOBUOY RECEIVER 


R11 70/ARR-S2A VHF RECEIVER 
162.5-173.5 MHz AM, FM and 




















AM-912/GRC AMPLIFIER- 
MULTIPLIER plug-in for 


CEL /WATRKINS~ 
JOHNSON VHP 



































video using 31 crystal =con— T-302/TRC transmitter; Y ccEl-iLal 
and UHKF RECEI-— 
trolled channels. Solid- covers 100-225 MHz FM VERS, compact ~ 
state sonobuoy receiver @ 100+ watts using rackmount VHF 7 








4X150A tube, Controls 
Grid & Plate Tune and 
Amp Output Coupling. 


sets cover 30-300 WHx AM-FM-CW in hands 30- 
90 and 90-300 MHz while UHF sets cover 235~ 
1000 MHz in bands 235-500 and 490-1000 MHz. 


consists of five plug-in 
modules: 25 MHe ist IF, 5 
MHz 2nd IF. Conversion por- 










siblities for 2 meters, VHF Requires +750 V¥, 200-350 V screen, and 6.3 
® All have Tuning and Si 1, $¢ th . 
eee Oct Serene Pee LEGGs V¥ filament; with schematic, 12x6xl4, 24 Iba. RF-VIDEO-AUDIO GAIN a eeieaiec ae aro. Mu 
4 CO Mag.) Re- Used, S8eT30 659.50; vistor/transister electronics. 3.3x18x1T.5. 
quires external control and 14 VDC. 7.5*2.5 304 sh. Used-operational. but not to specst 


AM-915, 225-400 MHz: 4X150A, 4X150G. $85.00 











x10, 9 lbs. Used, g38-S30 624.95; SCHEMATIC, 
$4 «/eet. MANUAL, portaed repro, 615 w/eet. AM-1178, 400-600 MHz; 4X150A, 4X150G. $75.00 
AM-2531, 790- 240- 3 two 5876, $05 
= 90-016/ 040-825 Ws) tve S3TC, ® R-1279-VHF, 20 or 300 KHz IF width, $295. 
a NSS Te eS eh fats, Se Pee i lll Tags 903B-VHF, 50 or 300 Kiz IF width, $275. 








AM-914/TRC AMPLIFIER-COn- 
VERTER, plug-in for R-41T 
receiver in 225-400 MHz 


775-UHF, 100-300 KHz-4 Mix IF width, $350. 
MANUAL for CEI-175, partial repre, 825.00 
MANUAL for CEI-805, partial repro, $25.00 


et ee Se 











































em range. Continuous tuning $.350°@ 6 64:55 .35419 6:6 624-464 8 24 Ft F 
aabtO in CY-2608. of RF and oscillator; 30 CEI DRO-209 COUNTER, 6-digit 
ease for vehiole MHz IF. Modify and use aa coun, used with HF, VHF, & 

unt; 2-28.899 down-converter! With tubes UHF ers on ranges 1-50 
Ms AN-33B~t F 5670, 4/634. Requires 150 30- $g0 and 490-1000 
408 Wl Ee pees Voc & 6.3 V, 7.5x8.5"9,5; 15 lbs. Used, $35. Mii. Ah activates 

. AM-1179/GRC, 50 to 100 MHz, used, $39.50 21.4 Mit 





inal PEP. Collins made set consists of R-T61 
receiver and T-730 transmitter liated below, 
C-3341 control (p 16), CU-749 antennas coup- 
ler, C-2868 coupler-conrol, AM-2306 amplifi- 
er, C¥-T86 converter-oscillator, RF-111 load 
coil (p 4) plus built<in wattmeter. We will 
also include manual copy and PP-2352 power 
imverter {p 10) which provides 115 ¥ 400 Hz 
3 0 fer the set from 28 VDC 110 amp input. 
20x48.5x30.5, 375 Ibs sh wt, 

Used-complete, not tested, SLaHtTTD $750.00 
AN/TRC-75 without manual of PP-2352, $650.00 














AM-LI77/TRC, 400 to 600 MHz, used, $44.50 
AM-3203A/TRC, 1.35 to 1.9875 GHz, $49.50 





e 00-500 
MHz; 60 Miz ° 000 

Miz. Other features BCD output, 
digital AFC, and tuning meter. Requ is 
VAC 60 Hz: 7.$x3.75x15.5, 14#. Used, £985.00 


MANUAL for DRO-309A-3028, partial repre, $i7 

























#DRO-333 COUNTER, similar to DRO~309 except 
19°W rackmount; 1.6x19x18. USED, S390 $165 
@W3-9518AE-9 FDM DEMODULATOR, 5 demoed inputs 
* t-external; UPR-LWR display for each. No 
further info. 5.3x18x21, 75 Ibs. Used, $595 


AN/UGC-128 TACTI- 
CAL TELETYPEWRITER 
with MU-734/UGC 
MAGNETIC TAPE UNIT 
microproceszer 
controlled full 
duplex teletype- 
weiter has 16K RAM 
and QUERTY keyboard with Bdit, 
Mode Select, and Memory. Printer speed 120 
CPS; 69-80 character line, single or double 
line feed. 64-character ASCI1 subset; 1TAS 
or Baudot codes. & baud rates 45.5 to 2400. 
Uses paper rolls 216 mm 4 x 127 mm dia 
friction feed, single or mul ti-copy- MU-T34 
TAPE UNIT stores &-bit data for UGC-129 on 





































R-SOS AIRCRAPT RECEIVER, 118 
to 148 MHz AM continuously 
tunable, but does not have 
dial; tuned remotely using 
control box with MC-215 flex 
spline (mot available). 15 






















T-730/TRC-T5 TRANSMITTER, 
functions as 1 KW PEP (400 
© AM=SSB) 2-29.999 MHz Li- 
near power asp vhen used 

with R-T61/ARC-58 receiver 











which supplied 200 MW PEP . 3 = MHz IF; has binding post & BNC antennas con- 
input drive, Uses three standard cassette Sa a eei Sear ROR, ae nections on front. Tubes 12A6, 14AT, 14FT, 
quires 115/230 VAC 47-400 Bs; Someee 2/14RT, O02, 3/9003, S R=193 t 
4CX250 tubes im P-Ay tumed | syailable. UGC-129: 9,5x15x16.5, 52%. MU-T34 tr + 3/9003. Same as ; part o 
by servo amplifiers and motors. Requires 115 tT BxOelS.5, 18#, USED-REPARABLE, $75.00/set ee ee ake srr petra Ng 
VAC 400 Hz 3 0 for power supply with outputs , ise 49.50: } ma pC, 6. xSull. . us . 
5 0 7 vp é UGC-120 oniy, $40.50; MANUAL copy, $55 n/set R-1ta, tike R-508 but 190-550 Kitz. USED, $22 


2000 VDC 500 mwa, 400 VDC, 27 VDC, 6.3 VAC, 
=40 to-80 VDC and 115 V 400 fiz 1 O for servo 
motors. With tubes 2/6CL6, 5696, 3/4CX250. 
€-3141 control required for channel selec~ 
tion. 7.8xi0.3x24, $5 Iba. Used, 360. $225. 
SCHEMATIC for T-605, $6 with set purchas 


R-T61L/ARC-S8 RECEIVER, com- 
panion receiver and exciter 
to T+730. Requires 115 VAC 
400 Hz input. 7.6x10.3"23.5 
55 lbs ah. Used, S300. $175. 
SCHEMATIC, $6 */set purchase. 
C+3141 CONTROL for frequency 


D-10 28 VDC DYNAMOTOR f/ R-11/R-508, USED $7 
7-363 (T-13A) XMITTER, 4 channels in 132-148 
MHz range (less xtals); 4/5763. UNUSED, $27 
oi 6 hh oh oh eh OF SO OE FS ee 
CV-431/AR PREQUENCY TRANSVERTER , ¥ 

p/o ARC~60 set; receives RF in 
228-256 MHz range and converts 
them to 118-148 MHz for recep- 
tion om R-19 receiver. Also 
transmits over 228-256 Miz AM 
on & crystal o @is; 1/2 watt . 
output. (Crystals not included.) With tubes 
2/5763, 6201, 6360, 6939. Requires 28 VDC 

























R-1UZ1/ARN-3OD VHF RECEIVER 
cevers 106 te 126.9 Riz AM 
in 100 KHz steps (190 chan~ 
nels); originelly part og 
sir nevigstion eyster. iat 
IF 11.7-12.6 Mhz; 2nd 1.7 
MHz. Electricelly turned 
crystal turrets with P.- 
quency diepleyed on side 
















































select (pe 16), used 829,95 7 

col CTORS f be $5 t panel. Adjustable equeich) 300 ohm sudic and +250 V,4,8x4.8%11.5, 9 Ibs. Unused, $22. 

sas RPE nee output. 350 ohm input ispedance; BUC connec- MT-1140 MOUNT for R-19 or CV-431, $3.50 ea 
tion. Tubes 5716, 5840, 5896, 4/5899, 3902, Fa 


0=423/AR OSCILLATOR-RELAY pro- 
vides 1 KHz tone for “whietie— 












6021, 6112. Requires 28 VDC 1.8 A and 260 
929.95 






R-8T4/ARN-S® DIRECTION FIND— 






. ER RECEIVER, same as Air- WDC @3 we. S.Sxil.4«4,.6, LO@, Usewd, Tm | through” tuning of ARC-60, Has 
craft Radice Corp R-TOR OF he 2% level adjust, two BNC connec~ 

receiver weed in light air- C-3436/ARN-30D FREQUENCY CONTROL, used,’ $15. ao tions, five 28 VDC SPDT cera- 
craft. Covers {90-1750 KHz Operator MANUAL f/ ARN-30D, part-repro $7.50 iE he relays. 3.9x5x2, 38, $9.95 
















in bands 190-400, 400-840, 
and 840-1750 WHz; replaces 
r AN/ARN]@-6 radia compass sys~ 
tem. Can be tured weing push<-on kneb or re- 
actely using C-227S contre! box (not aveil- 
able) and MC<235 spline. IF 142.5 KHz; with 
tubes 2/S718, SO%, S/Se?9, 3’ 2/4021, 
6112. Requires 24 YDC t amp, t!0 YDC 90 na, 
125 VDC 20 ma; alco 13 V 100 He for loop 
selsyns if used for DF. Voltages criginally 
supplied by DY-107 dynaretor (not available) 
























AM-4239/ARC-112 POWER AMPLI~ 
FIER part of 2-29.0099 SSB 
aircraft radio; 400 W SSB 
output. Power supply and 
PA aimilar to Collings 618Ts 
(page 4). Uses two 4cxz50PG 
iven by two 6CL6's from driver wod= 






WATKINS ~ JOHNSON 

WI-BT3T PANORAMIC 
RECEIVER (RU) w/ 
DISPLAY UNIT (DU) 
receiver has four 
solid-state band 



















tubes dr 

















4.5x4.510.3, 9 lba ah. Used, #25.95 tuners: 20-90, 90-300, 235-500, and 500-1000 ule. Has two TNC & one N RF connection, run~ 
OPERATOR’ MANUAL, $3. SCHEMATIC, 82 w/aet. MHz C¥~AM/MAN-AM/AGC@PM-Pulse. IF bandwidth: ning time meter and aluminum cover. Requires 
AT-780/ARN-59 DF ANTENNA, Bf. Used. $39.50 4/20/100 Kz (other BW available); 21.4 MHz 115 V 400 Bz 3 O to produce +28 V, #130 V, 

CD-$32 ARC-5 CONTROL CABLE, 2/PL152, 60° $16 IF. RU controls: Carrier Operated Relay COR/ 4250 V. BxBxiT, 348. Used w/schematios, $15@ 







Squeleh, Video Gain, RF/IF Gain, On /OPF/Aud~ 
jo Gain, Video OUT, Phone OUT, Fine Tune. 











AM-4573/ARC-123 HF POWER AMP~ 





Display 1"Hx3"" CRT shows upto 3 MHa spec- LIFIER, used with 2-29.9989 
teum, Sweep width 20 KHz-3 MHz. Controls for Miz SSB aircraft radio set to 
VERT/HORIZ, Focus, Intensity, Marker ON-OFF, produce 400 4 SSH PEP using 
LIN/LOG, Center Freq, Gain. DU also has @- two RCA 4633 tubes. TNC RF 















SOR w/ three #215 THD 
rate gyros; 
O*. Lear 


Gt 
#2162C, $250. 


cover. 6.4"Hx8" diay 6 lbs, @#K6-8510, 875. 














SPERRY ROLL & PITCH CONTROL GYRO, model K-6; 
Rotating center 5.5"Lx4" dia; removable top 


digit freq-counter (LCD or LED); time base 

provides DAFC for RU. M/manus)] copy for sia- 
ilar WJ-9026RU/DU. S5xi9x26, 65 Iba. Used-op~ 
erational, LESS CABLES, may not be to specs. 
#WI-8T3TRU/DU~LED with LED display. $1525.00 
843-BT3ITRU/DU-LCD with LCD display, $1575.00 






input & § owtput connections 
pilus Running Time Meter. Also 
ten Jennings RJ1A 26 VDC vac~ 
uum relays (see page 28) and 
gold-plated feed-thru caps- 
Requires 115 ¥ 400 Hz 3 95 
lbs sh. Used with schematic. 










T.Gx5xi5.3, 24 
$250.00 





